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GOOD QUALITY 


FINISHES 
NEW GUTH 
LUCITE* FINISH cae ss os a 
race 11.76% | 13.33% | 38.46% | 80.00% 


(1) 30 min. at 400° F. *® DuPont 


THE EDWIN F. GUTH CO..- 


2615 WASHINGTON BLVD.: ST.LOUIS 3, MO. 


The same brilliant acrylic-base finish : 
used on millions of late model autos (no 
polishing in 3 years) ...can now be 
specified on Guth Fluorescents, 

at no extra cost! This means Guth Fixtures — 
offer even more exclusive advantages: 


1. An extra-rich, sparkling white finish. 
2. Maximum reflectivity and light output. 


3. Greater resistance to all common stains 
... original efficiency lasts longer. 


4. Easier maintenance than other 
enamels. Dirt and dust can’t embed 
ss itself in this 175% harder finish. 
= Wipes clean quick. 


. A tougher finish—superior resistance 
to chipping and scratching. 


. 50% less discoloration when exposed 
to ultraviolet. 


MR. SPECIFIER... check the fact chart ‘ 
below... see exactly how much ; 
better this new finish is. AND—SPECIFY — 


ACRYLIC FOR YOUR NEXT JOB! 
*® DuPont 


Baking Color Reten. 

Grease Mar Reaperated Heat 
‘ Hardness : WAR Color ‘ Exposed to 
Resist. te Resist. Adhesion Stability Resist. Ultraviolet 


[oe | ee 
42.86% | 175.00% {11.76% 17.65% 13.33% 80.00% 50.00% | 


i 


() 


oe 


| | 


Sar artes 


UNLY VISIBLE BLADES 
HIVE YOU OATELY 
YOU CAN SEE! 


e The men who pull the switches will tell you what 

can happen when a switch, believed to be open 
—isn’t. A lot of things can happen—and every one 
of them is bad. Personnel safety is in jeopardy. 
Motors can single-phase. Machinery and work can 
be damaged. Down-time can skyrocket. 

Doesn't it make sense to insist on Visible Blade 
construction which gives you a road block against 
any of those possibilities? Doesn't it make equally 
good sense to insist on the safety switch which gives 
you that construction —plus a lot of other perform- 
ance advantages? Evidently it does, because 
Square D switches have never been out of first 
place in more than 50 years! 

They cost no more... why settle for less? 


Matt the coupon for latest Safety Switch Bulletin 


rrr re er een: 


Square D Company, Dept. SA-131 
1601 Mercer Road, Lexington, Kentucky 


Please send me your latest SAFETY SWITCH BULLETIN 


NAME = 


COMPANY — earee et we = = 


ADDRESS_ ae i 


CITY 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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“AE"”’ Series 30, 60, and 
100 ampere plugs and 
receptacles come equipped 
with solderless connectors 
and replaceable interiors. 
Choice of lift cover, or 
threaded cap types. 


——_- 


Vapor-tight lighting fixture series for use with 
rigid conduit. Known for its patented unit con- 
struction. Reflector and guard can be put on and 
taken off quickly... without tools! Designed for 
easy installation plus simple maintenance. 


Matlieable Iron 


UNILETS 


A universal junction Unilet box permitting 
flexibility of hub arrangements for easy 
adaptation in the field. Water-tight! 


Yes, APPLETON can supply you... with a wide variety of Unilets for 
receptacles, switches, plain junctions, pilot lights, fixture hangers, etc. 
Ample wiring room. Assorted hub arrangements. You name it, we've 
got it...for indoors or out. 


And every APPLETON product is made to the rigid quality standards 
pioneered by APPLETON engineers. They are easy to wire, are blemish free, 
have clean, chamfered threads conforming to N.P.T. requirements assuring 
a tight joint and positive ground. Next time you buy, specify APPLETON! 


Two styles available 

. ball or cushion. 
Provides a perfectly 
aligned flexible 
suspension of electrical 
fixtures and allows 

a swivel to 20° 

in any direction. 


Weather-proof housings for junctions, Threaded and no-threaded malleable iron With or without mounting lugs. 4 tapped 
receptacles and switches... for use series... taper threads ... covers held by holes and 2 close-up plugs or blank body 
outdoors or in. One, two, three and screws — will not vibrate loose... high without close-up plugs. 33",%” and 1” sizes 


four-gang styles. quality finish . . . full line. for use as “E”, ‘‘C"’, “‘T’’, or “*X"’ bodies. 


APPLETON ELECTRIC COMPANY 
1701 Wellington Avenue Chicago 13, Illinois 


Explosion-Proof 
Also Lighting Fixtures ! 
Manufacturers 
of: 
“ST” Series Reelites 
“Eagle Claw” Connectors / 


Outlet Boxes 
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ELECTRICAL 
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with which is consolidated Electrical Contracting. The 


Electragist and Electrical Record 


Published for electrical contractors, electrical departments 
in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 
nance and management in the field of electrical construc- 
tion and maintenance. 


Mercury Floodlighting Beautifies Famous Street.................--.4-. 


Established 190] 
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Remote Assembly of a 150-Ton Generator.....................244. . 125 
Contractors Wismer and Becker of Sacramento, Calif., met a tight 
installation deadline by assembling a heavy generator stator in a 
remote location while its permanent concrete foundation was being 
formed. 

How to Set Up an Expandable Office System..............-2.......05. 128 
By IRV DRUCKER—The steps necessary to install a record-keeping 
system that is not only accurate and complete—but once it is put 
into operation and properly maintained can be expanded to satisfy 
any business growth rate. 

My Shop:Is My Show Window... 0. 520 oe ee eee ce ene 130 
By A. L. DAVIS—Here’s how one electrical contractor has lighted 
his new headquarters office to a maintained intensity of 150 footcandles 
—to show his clients the kind of lighting he wants to sell them. 

132 


Special mercury floodlight units light trees and shrubbery on New 
York’s famous Park Avenue. Installation was contributed as tribute 
to City’s annual “Salute to the Seasons.” 
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“Count on us for sure... 
from start to finish.” 


By “us” your Graybar salesman means the team of 
Graybar experts that serves you, the electrical contractor 
., whether your business be large or small. 

This service team knows how to size up a job and evalu- 
ate equipment to match the need, They can unravel knotty 
installation problems, 

Often they can make valuable suggestions on tools, for 


Graybar Service includes: Objective recom- 
mendations * On-the-job technical help * Most 
complete lines * Planned stocks to meet your 
needs * Expert counter service * Speedy han- 
dling of will-calls. 


420 LEXIG9GTON AVENUE, NEW YORK Ee7.Ne Yee 


OFFICES IN OVER 130 PRINCIPAL CITIES 


Graybar carries the most complete line of tools available 
from any electrical distributor, 

From start to finish you can count on the Graybar serv- 
ice team . . . Field Salesman, Inside Salesman, Counter- 
man, Specialist. Others too, at Graybar can help speed 
your work, reduce your costs, build your business. 

Know them? They’re ready to work with you— today! 
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Practical Methods snes cst PN es renee 


MV lamps aid bank relighting; lightweight high- 
voltage cable results in labor saving. 
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Load test checks out hoist repairs; lift cuts 
handling time. 
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Product news announcements; catalogs and bulle- 
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Questions and answers on motor burnouts; trans- 
former noise; single phasing. 
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Pull box computations; type MI cable; immersion 
heaters; busway motor disconnect switches; non- 
metallic cable protection. 
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January new construction spending totaled $3.7 billion, a drop 
of 8% from the December level, but approximately the same as 
in January 1959. All types of construction held steady, or showed 
a small gain over year-earlier rates, except for new residential 
building, which declined 3%, and highway spending. Private 
construction spending was up 6%, but publicly financed con- 
struction spending was down by 12%—more than half of which 
was due to a 20% drop in highway spending. 

Total nonfarm housing starts last year, at 1,377,000 dwelling 
units were 14% above housing starts in 1958, and almost equal 
to the 1950 record of 1,396,000 units. The dollar value of new 
dwelling units started in 1959 was $17,116 million, compared 
with $13,552 million in 1958, or up 26%. Dollar value of 
new dwelling units in 1950, record year for new starts, was 
$11,525 million. The 48.3% increase in dollar volume last 
year, over 1950, is due in part to inflation of the dollar, and in 
part to an increase in unit costs of homes. 


Electric power output surged to a new record of 14,523 mil- 
lion kwhr in the week ended January 23rd this year. This was 
a gain of 8.4% over the similar week a year earlier. Cold 
weather and increased industrial activity were credited for 
much of the increase, according to Edison Electric Institute, 
although all geographic areas reported gains, with increases 
ranging from 4.4% in the West Central region to 13.1% in 
the Pacific Northwest. 


Steel output in January set a record for any month and for 
the first time crossed the 12-million tons per month produc- 
tion mark, when output reached 12,043,000 net tons. This 
was also an increase of 29.3% over January 1959, a year 
earlier. Total steel shipments in 1959 were reported at 69,377,- 
067 tons, up 16% compared with 59,900,000 tons in 1958, de- 
spite the steel strikes which closed down most of the industry 
for more than 3% months last year. 

U. S. copper output rose sharply in January when production 
totaled 75,768 tons, compared with 35,281 tons in December. 
Resumption of operations at some of the struck mines and 
refineries were credited for the increase. 


Eleven Atlas ICBM bases are scheduled for completion within 
two years, located at various sites across the country. Each will 
cost about $47 million, and house a 10-missile squadron. 


Interest costs on the Federal debt will soar $1.7 billion higher 
to $9.4 billion in the current fiscal year as compared with fiscal 
1959, according to President Eisenhower’s Economic Report, 
and increase again in fiscal 1961 to $9.6 billion. In each of 
these two years, interest payments alone will exceed total Federal 
expenditures in any year prior to 1941. 


Industrial activity in January broke all records when the FRB 
Index rose to 169, up from 165 in December and 3 points above 
the previous high of June 1959. 


Personal income hit a new annual rate in January of $393.3 
billion seasonally adjusted, up from $392.1 billion annual rate 
in December, Dept. of Commerce reported. This compares with 
an Administration forecast of $402 billion for 1960 as a whole. 
Personal income in 1959 totaled $380.2 billion. 


Employment at mid-January was 64 million, a record for 
this period, Labor Dept. reported, while unemployment rose 
by 600,000 to a total of 4.15 million. 


Washington Report 


Sidelights 


Electric Heat 


The rapid development of electric space heat technology and application 

has been well recorded here during the past few years. From time to time, : 
however, it is necessary to recapitulate the essentials in a comprehensive 
editorial treatment that can be used immediately as a practical and up-to- “ 
date manual for current work. This is the objective of a special report, 
complete in this issue, ‘Electric Space Heating 1960” beginning on page . 
93. Preparation was scheduled to permit publication in this issue which 
reaches you shortly before the important Electric Home Heating Exhibi- 
tion and Symposium convenes in Chicago. If you attend the meeting, be 
sure to stop by our booth in the Exhibition Hall at the Sherman Hotel. 
Associate Editor W. J. Novak, author of the special report, and other 
members of our staff, will be on hand to greet you. 


Shop Show Window .- RRC Nem amen uae Mee sh RS Nes ot 


The electrical contractor’s shop and offices are prime areas for practical 
demonstrations of modern lighting techniques. In planning the lighting 
of new quarters or modernizing existing facilities, it is easy to make the 
project a practical sales tool. Arthur L. Davis of A. L. Davis Company, 
Newark, N. J., electrical contractors and engineers, describes how his 
new headquarters office is lighted to a maintained level of 150 footcandles 
—to show his clients the kind of lighting he wants to sell them. His 
article, “My Shop is My Show Window” begins on page 130. 
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Special Project Ahead OA SE, ts Ta WRN Cue Sie 


Your May 1960 issue will be another outstanding “first edition.”” A major 
exclusive book-length editorial feature will bring together the full scope 
of current electrical construction practice. “Techniques of Modern Elec- d 
trical Construction” will be a comprehensive manual covering methods 
and techniques for the installation of modern electrical systems. Empha- 
sizing code requirements, it will present job-proven data on selecting, 
locating, mounting, connecting and protecting materials and equipment. ‘ 
Bearing mostly on physical installation, it is a Jogical complement to 
“Modern Electrical Systems Design” (May 1959) and has been prepared ( 
by the same team of engineer-editors who produced that popular and 
authoritative project. If your subscription is up for renewal or you wish 
to enter a new subscription, be sure to get your order in well in advance 
of the publication date. Because of the exceptional size and cost of the 
issue, only a small printing over the number required for subscriber 
service will be available. 


ELECTRICAL MATERIALS 


1150 + 1150 
COST INDEX : 

1140 1140 
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SENTS COSTS OF TYPICAL 1130 }— 1130 
ASSORTMENT OF MATERI- 
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SOURCE - NATIONAL PRICE SERVICE, CLEVELAND, OHIO 
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Ja- Power 


CRISP, ULTRA-MODERN STYLING .. QUIET, POWERFUL AIR 


NUTONE offers America’s Newest Exhaust Fans 
, . completely redesigned for beauty and luxury. . 
engineered for power and performance! Changed 
in every way . . except the price is still the same. 


FREE ... DELUXE CATALOGS IN BINDER... 


Eight new models for WALL and CEILING . . Pull- 
Chain or Automatic . . Horizontal or Vertical Dis- 
charge. All NuTone Exhaust Fans meet or exceed 
the Minimum Property Standards of FHA (MPS). 


SEE NEXT PAGE =~ 


UTONE’ EV\ 
Bath Coiling Healeus 


FOR CHILLY MORNINGS ... OR IN-BETWEEN SEASONS 


1CK ®Buthuoom HEAT 
hin Vou eed lt Most! 


W slim-line styling that hugs the ceiling! 
ur choice of surface mounted Radiant type 
th an air-cooled housing . . or the exclusive 
pat-A-Ventlite which combines a Circulating 
eater, Exhaust Fan, plus bright Ceiling Light. 


| NuTone Heaters have armored elements. . 
r longer life and trouble-free performance. 


FREE DELUXE CATALOGS IN BINDER 
Write to.. NUTONE, Inc., Dept. B-3 
Cincinnati 27, Ohio 


In an unfinished model, builder Bill Watkins discusses a 
kitchen phone location with telephone man C. L. Anderson. 


Your local Telephone Business Office will gladly help 
you with telephone planning for your homes. For 
details on home telephone installations, see Sweet's 
Light Construction File, 11¢/Be. For commercial 
installations, Sweet’s Architectural File, 34a/Be. 


“We're ‘sold’ on 
concealed telephone 
wiring—and our 
customers are, too” 


—says William B. Watkins, President 
A. J. Watkins & Sons, Inc., Baltimore 


A. J. Watkins & Sons, Inc., has built more 
than 4500 homes since World War II. The 
firm’s current project is the ‘‘Pot Spring” 
community of homes north of Baltimore in 
historic Dulaney Valley. 


Custom-built in the $35,000 to $40,000 
range, these distinctive homes have one 
important feature in common: a minimum 
of six built-in telephone outlets with wiring 
neatly concealed in the walls. 


“We've telephone planned over 200 of 
our homes—ever since the telephone com- 
pany made concealed wiring available,” 
says Bill Watkins, president of the firm. 
‘Nowadays, people ask us about it. They 
consider it a necessary feature of a modern, 
quality-built home. It makes it easy for 
them to add extension phones whenever 
and wherever they need them. 


“We're ‘sold’ on concealed telephone 
wiring—and our customers are, too. It defi- 
nitely helps us sell our homes.” 


Exclusive with I-T-E 


Independent drawout design 
Visible separable contacts 


In an individually enclosed large air circuit breaker, you 
couldn’t ask for more safety than the I-T-E URELITE gives you. 
To disconnect it, just insert the crank at the front and turn. 
Cover need never be removed. A look through the side window 
positively shows you the position of the separable contacts. 
Also, with the circuit breaker open, it can be padlocked 
safely in either connected or disconnected position. 


The whole truth is that URELITE breakers are unmatched for 
exclusive safety provisions, and for low-cost installation, 
easy access, longer contact life, and adjustable overload 
devices for higher loads. They handle circuits up to 600 volts, 
15 to 4000 amp continuous and 150,000 amp interrupting. 
Write for new bulletin 4261-2B. I-T-E Circuit Breaker 
Company, Dept. LA, 1900 Hamilton St., Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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IGHTING BY 


New ... Shallow 
Fluorescent Fixtures 


with HINGED DOORS 


Store, Office, Public Building... 
New Building Project or Remodel- 
ing. Whatever the job... consider 
these Surfaceline benefits! 


Appearance: Surfaceline’s shallow 
depth and clean, modern lines 
assure you of pleasant, unobtrusive 
lighting. 


Design Latitude: These fixtures 
can be economically installed singly, 
in modular patterns, or in continu- 
ous rows. Five sizes, five different 
plastic or glass closure bottoms. 


Safe, Easy Maintenance: Miller’s 
famous, “‘light-tight’”’ hinged doors 
are secure, easily operated. Main- 
tenance requires no tools...no 
handling of loose parts. 


Whatever the job... discover how 
Surfaceline can meet your particular 
lighting needs! Write Dept. 360 at 
Meriden, Conn., for catalog infor- 
mation. 


THE miller COMPANY 


MERIDEN, CONNECTICUT @ UTICA, OHIO 
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CONTROL 


Now! A limit switch 
with more than twice the life 
of any other type made! 


Cutler-Hammer’s new oil tight limit switch cuts the biggest 
cause of machine too/ electrical failures in half 


‘imit switch failure has caused more produc- 
tion down time than any other electrical 
component. Now, Cutler-Hammer has the best 
cure yet for this big industrial headache—the most 
reliable limit switch made. 

Under test conditions so tough they’d never 
be equalled in actual production, it has lasted 
more than twice as long as the best of competi- 
tion. Be sure to send for Pub. ED143-A200 for 
complete information. 

Cutler-Hammer is on the move, and this new 
limit switch is just one of many examples. 

You can see this new power in new products, in 
new engineering depth, particularly in industrial 
automation. Our Airborne Instruments Labora- 


WHAT’S NEW? ASK... 


Cutler-Hammer Inc., Milwaukee, Wis.* Division: Airborne Instruments Laboratory * Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A,; Intercontinental Electronics Corporation. 


tory Division, for instance, adds electronic ex- 
perience to the advanced control engineering which 
has put us into a position of leadership through- 
out the world. We’ve developed systems that auto- 
matically handle everything from charging a blast 
furnace to counting and stacking newspapers. 
We've added plants to give us more manufac- 
turing capacity. 

The new trademark you see here represents our 
new capability to help you meet the tremendous 
demands that you are going to face in the years 
ahead. We want to help you plan ahead so you 
can keep ahead. 

Phone your nearest Cutler-Hammer office now 
and let us tell you our story. 
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U/L LISTED 


NEW! LUGS FOR BOTH 
COPPER AND 


New lug holds 
wire fast, can't 


work loose. U/L listed. 


All General Electric load centers (1007 and 200 amp.) 
and fuse pullers (100 amp.) are now U/L listed for 
both copper and aluminum wire—thanks to the new 
lug shown above which is standard on these devices 
at no extra cost. 

Add this feature to the many advantages of G.E.’s 
new “twin” breakers and you'll see why more and 
more contractors are switching to General Electric for 
highest quality at the lowest cost. The “twin’’* lets 
you put two quality breakers in the space you usually 
take for one, use a-smaller load center, and realize 
big savings on every job. 


t+ Except TRM Series *Trade-Mark 


New G-E flush-front 
load centers fit flush even with 3/g drywall 


2x4 (31/2”)—> 
3/g” DRYWALL 


on 


Here is a complete new line of flush- 
mounted General Electric “twin” load 
centers to answer your demands for 
equipment which fits flush with 2” x 4” 
studs and 36” drywall construction. 


ne ll ae are oe ean 


Ask your G-E distributor to show you 
the new flush-front load centers. Like all 
General Electric load centers, they fea- 
ture Snap-Out interiors and provide auto- 


/ 
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matic front alignment—even if the box 
is installed slightly off plumb. 


GENERAL @@) ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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VIFGEN Presents the 


Beauty 7ZC9 Economy... 


From Virden, famous for quality, comes a 
new and separate line of lighting fixtures. 
Called Scotch Plaid Lighting, here is beauty 
in design, excellence in workmanship, at a 
truly economical price! Ideal for tract homes 


See your Virden distributor 
or mail the coupon today! 


VIRDEN 
LIGHTING 


A Division of the John C. Virden Company 
Cleveland 3, Ohio 


Member American Home Lighting Institute 


In Canada, John C. Virden Ltd., Toronto, Ontario 


WF ine o 
Ls 


or low-cost housing. Excellent for remodel- 
ing, wherever you want high-style at budget 
prices. See the new Scotch Plaid Lighting 
line at your nearby Virden distributor. Ask 
him for your copy of our new, free, full- 
color catalog. Or mail the coupon below. 


130 items in full color. 
All styles, all types. 


e ceiling pieces 
wall brackets 
pulldowns 
outdoor fixtures 


recessed 


Virden Lighting, Dept. ECM-3 
5209 Euclid Avenue 
Cleveland 3, Ohio 


Please send me your free Scotch 
Plaid Catalog SP-160. 


In The 


Name 


Address 


City __State 
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Find It Fast 


Yellow Pages 


17 


Mr. Lester Olsen, Electrical Contractor for the ; 


Random Lake High School, Random Lake, Wis., says: 


“Simplified wiring 


Clock System 


{ 
| 
| 
| 


Mr. Olsen stands beside the Honeywell Master Time and 
Program unit (ST 401, cover removed). 
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diagrams made the Honeywell 


a snap to install!” 


Electrical Contractor: Lester Olsen; Olsen Electric of Wisconsin and Florida 
Architect: Edgar A. Stubenrauch and Associates; Sheboygan 
Engineer: Trester Engineering Company; Sheboygan and Milwaukee 


Mr. Olsen found that installing the Honeywell Clock and 


Programming System at Random Lake High School was easy— 


thanks to Honeywell’s concise, easy-to-follow engineering diagrams. 


“We were pleased with the way Honeywell backs their 
Clock and Programming System with clear, concise 
wiring diagrams,” says Mr. Olsen. “Our engineers had 
no installation problems whatsoever, and the entire job 
proceeded without a hitch.” 


Mr. Olsen adds: “By periodically checking installa- 
tion procedures, Honeywell men helped us insure against 
costly wiring changes or corrections. What’s more, we 
found the job of installing a Honeywell Fire Alarm Sys- 


Cm EERING THE FUTURE 
= ER : 


tem went smoothly, too. In fact, the same service and 
installation ease of the Honeywell Clock and Program- 
ming System is true of the Fire Alarm System!” 


Mr. Olsen’s story can be your story, too. You'll find 
that Honeywell’s on-the-spot efficiency gets the job done 
quickly and correctly ... by men specifically trained for 
the job. Why not call your local Honeywell office today? 
Let them tell you about the quality service that has 
made Honeywell first in control since 1885! 


Honeywell | 
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Naugatuck KRALASTIC* 


LMA 


Chassis support, spindle holder, 
| and tuning shaft extension for) 
Motorola by la Fame Co, 


-Tougher...stronger...easier with KRALASTIC 


The very properties that have made KRALASTIC rubber-resin so out- 
standingly successful in pipe... for oil, gas, water, chemicals and 
underground electrical conduit... offer a host of interesting possibil- 
ities for other extrusion products of all kinds. Consider: 

KRALASTIC holders for 45 r.p.m. record player spindles have just 
the springiness required to hold the spindle in place, yet have a 
tough flexibility that is non-marring to the spindle finish. 

Tuning shaft extensions of KRALASTIC provide the torque resistance 
required, yet are tough enough to prevent accidental breakage. 


RUBBER 


And KRALASTIC’s good dimensional stability allows press-fit coup- 
lings to both the tuning knob and the tuner itself. 

Radio chassis glides of KRALASTIC are not only effective insula- 
tors, but are also self-lubricating to ease installation and removal 
of the chassis from the cabinet. 

Investigate the properties of KRALASTIC in relation to your own 
extrusion products. They could spell product improvement. For full 
information, write the address below, 


United States Rubber 


Naugatuck Chemical Division 


DEPT. A ELM STREET 


NAUGATUCK, CONNECTICUT 


KRALASTIC RUBBER-RESINS © MARVINOL VINYLS @ VIBRIN POLYESTERS 


Akron - Boston - Chicago - Gastonia - Los Angeles - Memphis - New York - Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. » Cable; Rubexport, N.Y, 
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“~hranch 
circuit 


WIRE CONNECTOR 


ACTUAL SIZE 


2) WING-NUT 


the only one-piece screw-on connector 
that gives you all these benefits... 


THE ONLY BUILT-IN WRENCH 


Unique wing grip. Twist WING-NUT on quickly, 
easily, by hand without any tools. Easy to splice 
even largest stiff wires. Simply screw on, then snip 
off wings for compact spaces. No awkward, slip- 
pery, soft-plastic grip. The easiest branch circuit 
connector you can use! 


THE ONLY VISIBLE SPLICE 


Your splice is always visible—no take-apart for in- 
spection. WING-NUT is the only screw-on connec- 
tor that lets you see the splice is right... through 
the semi-transparent Nylon insulating shell. 


JOINS HEAVIEST CIRCUITS 


Only WING-NUT has a Nylon shell with such a 
wide deep skirt to splice even the largest wires. 
Easily slips'over two No. 8 and a No. 6. Easiest 
connector for thick Type RW, too. No flash-over. 
Two sizes to handle all your needs, 


CAN’T COLD-FLOW WITH NYLON SHELL 


Unbreakable, high-dielectric Nylon shell is tough 
and stable...won’t cold-flow and short-out by 
stretching thin under pressure or strain. 
WING-NUT is the only screw-on branch circuit 
connector giving you the many benefits of the 
strongest and safest shell... genuine Nylon. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


THE MOST U.L. BRANCH CIRCUIT 
COMBINATIONS 
GZ Both sizes of WING-NUT are Underwriters’ 


;) Laboratories approved as pressure cable connec- 
tors for general use (600V) in branch circuit and 
fixture wiring. Only WING-NUTS are approved 
for 474 combinations of solid and/or stranded wire. 


WING-NUT is the easiest, fastest, safest branch circuit 
wire connector you can use. It’s inner tension-spring coil 
actually threads and crushes wires in a shake-proof 
“PYTHON GRIP!” You just can’t make a better splice 
... especially on the new large, hard wires. 


SOLD THROUGH 
AMERICA'S LEADING 


The helping DISTRIBUTORS 
ae IN CANADA: 
every\wiring job. IRVING SMITH, LTD., 
MONTREAL 


TRY IT YOURSELF @ FILL IN AND MAIL THIS COUPON TODAY 


eh 


IDEAL INDUSTRIES, Inc. 


1041-C Park Ave., Sycamore, Illinois 


Send me a free WING-NUT sample. 


Name. 


Company. 


Address 


City. Zone otate 


ert eee eee ee ELL 
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CHATFIELD: ha 


a) 
= - 
Pn ae ee ele nee 


to manufacturing 


EXPANDED TEST AND 


: 


DEVELOPMENT FACILITIES 


at the new Linden plant are amor 
the most outstanding in the high volt 
age cable field. In addition to the 
usually required quality-control test 
procedures for every foot of cable pri 
duced, there are also special tests. 
For example, we have installed 
group of specially designed coror 
level instruments and test cable 
: right on the production line. Another 
4c. | “extra” from Hatfield to assure 
Siok ' complete customer satisfactio 


zs WIRE & CABL 


' 
& 
He oy 


he largest’ plant devoted exclusively 


f rubber covered wire and cable 


Here's solid proof of Hatfield’s confidence in the future of the elec- 
trical industry! An entirely new plant, ready to take your orders for 
rubber insulated high voltage and the larger multi-conductor power 
cables. We’re geared to produce “specials” or to ship standard items 
from warehouse stock as complete as you'll find anywhere. This new 
Linden, N. J. plant augments completely separate facilities in Hillside 
and Union, N. J. where most other types of wire and cable products 
are manufactured. It all adds up to this—whether your wire and 
cable needs are for building construction, light or heavy industry, 
governmental agencies or utilities—now you will find Hatfield to be 
one of the best equipped producers of the highest quality products. 


Is new plant for the production of rubber insulated wire and cable, together with the canoer 
rod mill now under construction, will be part of the HATFIELD Linden complex. It is geared 
i TFIELD th t up-to-date, integrated facilities in the wire and cable be . 


VISION OF CONTINENTAL COPPER & STEEL INDUSTRIES ae > HILLSIDE + UNION « unen /exeuri OFFICES - HILLSIDE, NEW JERSEY 
Cc i 


| it’s a Breeze! 


== | 
QS. yf 


SS, | 


m™ Just a Double Squeeze 


Sets Up E.M.T. 
With Original | Indenter Fittings 


—_— 


/ 


c 


| 
| 


—= 
—S> 


BM-51 
VY," Offset 
Connector 

BM-52 
3%," Offset 
Connector 


Boh = 


SS 
—— 


BM-41 

VY," Connector Yo" Coupling 
BM-228 BM-42 

%,"” Connector %," Coupling 
BM-23B BM-43 

1” Connector 1” Coupling 


hn 


B-M Indenter Fittings and Tools make an unbeatable combination when it comes to easier E.M.T. 
installation at less cost. New lightweight plier size indenters make setting up thin wall conduit a breeze, 
B-M fittings are neater too! No unsightly nuts or projecting set screws. Other plus features of B-M 
fittings are Concrete tight—Vibration resistant—Extra heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance—Extra heavy positive bonding locknuts—Smooth rounded edges 
or bushed throat type connectors that prevent insulation damage—All steel construction with extra 
heavy gauge wall thickness. 


Briegel All Steel 
Indenter Fittings 
are U.L. approved 


B-M Offset Connector , showing how 
wires are guided over box edge. 


as Concrete-Tight. 


METHOD TOOL CO. 
GALVA, ILLINOIS ( 


All B-M indenter type fittings for exceed the requirements of 
U. L. file card E 10863 and Federal Specifications W-F-406. 


USED. THE “MOST FROM “COAST {1 O7CcOAsS tT 
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— HEIGHT: 13%” 
WIDTH: 151%” 
DEPTH: 157%” 
FINISH: Nile Green 


a E3E—F-<P 


ELECTRIC UNIT HEARERS 


FOR WALL OR CEILING SUSPENSION 


Now! A Unit Heater That Can Be Used Anywhere! 


Berko engineers have completely changed the tradi- 
tional concept of unit heaters with a unit that com- 
bines functional excellence and a beauty of design 
that permits it to blend in easily with all types of 
surroundings — offices, stock rooms, factories, church 
meeting rooms, stores, work shops . . . anywhere 
dependable heat is needed! Available in 5 or 7144 KW 
capacities (208, 240 and 480 volts), the new Berko 
Unit Heater features: 


52” heavy duty stainless steel, totally enclosed non-glowing 
sheath-type heating elements warranteed for 5 years. 

Heavy duty built-in contactor which eliminates the need for 
costly external contactors and additional wiring. 

Manual reset thermal safety cut-off provides positive protec- 
tion against overheating. 

Each heater may be hooked up either single or three phase. 
Pivotal mounting enables entire body of unit to be turned in 
any direction. 

Chassis-type construction permits entire internal unit to be 
easily removed for cleaning and servicing. 


For further information and full 
specifications on this dramatic, 
new engineering achievement, 
mail this coupon today. 


BERKO ELECTRIC MANUFACTURING CORPORATION 
First in glass electric radiant and convection heating equipment 
212-40 JAMAICA AVENUE, QUEENS VILLAGE 28, N. Y. 


Check These Features of BERKO’S New Unit Heaters 


S 


Stainless steel sheath-type heating elements 


Chassis-type construction 


Manual reset thermal safety cut-off 


Specially designed 
mounting bracket available. 


Berko Electric Manufacturing Corp., Dept. M-3_ 
212-40 Jamaica Avenue, Queens Village 28, N. Y. 
[) Please send full information on Berko’s 
new Unit Heaters. 

O Send full line catalog. 


Name 
Company 
Address, 
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Selectively Coordinated load centers give maximum 


service continuity ... and now cost you less 


1. SAVE UP TO $600 PER BREAKER because General 


Electric has eliminated the price premium for selective 


trips when supplied with G-E switchgear equipments. 


2. SAVE UP TO $630 PER BREAKER by using manually 


operated, stored-energy breakers in place of electrical 
units formerly required. 


Total savings vary from $465 to $930 per breaker, 


depending on size. 


How much can you save? Ask your 


General Electric sales engineer. 


General Electric 


Load Center 


Unit Substations now are... 


Yours 


at Lower Cost 


YOU NOW 
PAY LESS 


SELECTIVELY 
COORDINATED 
LOAD CENTERS 

MINIMIZE 
DOWNTIME 


SIMPLY 

SPECIFY 
SELECTIVE 
COORDINATION 


WITH G-E SELECTIVELY COOR- 
DINATED load center unit sub- 
stations, feeder breakers are 
adjusted to clear any magnitude 
of feeder fault. The selective 
main breaker preserves power 
continuity to unfaulted feeders. 


HOW Selective Coordination PREVENTS UNNECESSARY DOWNTIME 


You can purchase G-E Selectively Coordinated load 
center unit substations at new low prices. General Electric 
has eliminated the price premium normally charged 
for this inherently higher-cost, more highly-engineered 
product. This means that you can now get superior 
service for the same price as the more common, but 
less “intelligent,” fully-rated load center unit substation. 
Further savings can be realized by the use of manually 


operated stored-energy breakers. 


In the Selectively Coordinated load center, the trip- 
ping times of the main and feeder breakers are coordinated 
so that during short-circuit conditions, power is removed 
only from the faulted feeder. Power continues to flow 
to the unfaulted feeders—thus preventing costly, un- 


necessary downtime. (See diagram below.) 


Order the Selectively Coordinated load center. Upon 
delivery, you will receive time-coordination curves which 
show you the factory-preset characteristics of each 
breaker, how they combine to assure you of the best 
possible service continuity. 

For more detailed information, contact your nearest 
G-E Apparatus Sales Office or write to General Electric 
Co., Schenectady 5, N. Y. for bulletin GEA-3592. — s31-01 


This main Breaker 


URES oie Baar ee 


. UNTIL this 
breaker clears the 
feeder fault. 


—-»> ) 


X 


| Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


In the electrical signaling and communication industry this expression, 
coming from an electrical contractor, is the highest recommendation he 
can give of a manufacturer’s equipment. It means “Well done! Your 
system installed easily and worked properly the first time. No rejects... 
no grounds or shorts... no trouble shooting, with all that means in run- 
ning up the cost of a job. It worked like a charm!” 


We’re accustomed to hearing this expression quite frequently at Auth. 
Our equipment has always been designed to make installation easy. We 
give the contractor what he needs... wiring diagrams, equipment draw- 
ings, installation and operating instructions. All material is thoroughly tested 
before shipment. 


Auth We...at Auth... do this not only because it comes naturally. We do it because 
every time a contractor says to us ‘‘We hooked it up and walked away,” we 


know that he’ll be coming back to us on the next job. That’s good will, 


SINCE 1892 


Manufacturers of Sold in cooperation with the distributor 
ELECTRICAL SIGNALING, 


TIME AND COMMUNICATION : 

ee op eatioN Auth Electric Company, Inc. 
SCHOOLS, HOUSING, 

INDUSTRY AND SHIPS 1G OF NAG ISS LIADN «Di tGals Da Vouk 2, TANG eWeapeey au toni 
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Now ...an important addition 
to a dependable line of wire 
and cable, Red-D-Heat joins 
the family of quality products 
that have already established 
Diamond as a respected and 
accepted supplier to the con- 
struction field. Red-D-Heat 

is available in a full line 

of nylon and thermoplastic 
insulated radiant heating 

wire ... manufactured under 
strict quality control to deliver 
‘full capacity.” 


Each unit of Red-D-Heat is 
packaged on non-returnable 
metal reels in a definite length 
to supply a specific wattage 
at standard voltage rating. 
Every unit is equipped with an 
8-foot firmly spliced non- 
heating nylon lead, and all 
wire is color coded and tagged 
to identify wattage and voltage. 


SHIPPING WEIGHT 
PER CARTON 


VIOLET (BLK) 
PEACH (BLK) 
WHITE (BLU) 
GREEN (BLK) 


ORANGE (BLK) 
BLACK (WHI) 


Red #12 


Yellow #14 
Yellow #14 
Yellow #14 
Yellow #14 
Yellow #14 
Yellow #14 
Yellow #14 


YELLOW (BLK) 
VIOLET (BLK) 
PEACH (BLK) 


Yellow #14 
Yellow #14 
Yellow #14 


DPIADAMAMAAD aaaAMaAraDMamare 


RHC 215 


Write today for information describing the complete Red-D-Heat /ine. 


SCCOPOSOSO OHHH OHSOSOHS SOS OOH OHO SHES OOOOH EOHH OHHH OHHHHHOHHOHHSS OHHH HH OHHGHHHHHHHHHHHHOHOOD 


DIAMOND 


WIRE and CABLE Company 
Sycamore, Illinois 
WAREHOUSES: Pittsburgh + Cleveland * Minneapolis * Denver « Dallas * Atlanta 


eeeeeeeeoeoeoos 
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MAKE GRAYBAR YOUR 


|p| 
UUUHLHNNNUUTHT 


|) AUUUNLULIAL 


Baseboard 
Panels 


GRAYBAR 


30 


nace Heating 


Wall Convectors 
with Natural lon-Balance 
These units circulate 
warmed air electrically 
cleaned of airborne bac- 
teria, pollen, mold 
spores. Ideal where fur- 
niture must be placed 
nearby. 


Bathroom Heaters 


Here are heaters that 
eliminate mildew, damp- 
ness, foggy mirrors; that 
provide radiant heat; that 
fit smallest to largest 
bathrooms. 


These panels feature 
quick response, high effi- 
ciency, low front panel 
temperature. Module 
construction permits tai- 
loring to customer pre- 
ference. 


Heat Pumps 


The heat pump, in one 
self-contained unit, pro- 
vides both heating and 
cooling. 3 and 5-ton re- 
mote or self-contained 
tuckaway models, for 
residential or commer- 
cial application. 


Portable Heaters 
Air purifying features of 
these heaters give them 
special appeal to a large 
section of the market. 
Push-button control, 
thermostat, quiet de- 
pendability. 


Perimeter 
Convectors 


ELECTRIC COMPANY, 


Forced Air Heaters 


Handsome, compact 
units for kitchen, laun- 
dry, game room, and 
commercial applications. 
Circuitry provides for 
independent operation 
of fan and heat. 


Radiant Heaters 
These offer a healthful 
balance of warm-air cir- 
culation and the pene- 
trating warmth of infra- 
red heat, plus modern 
ion-control. 


For perimeter heating 
where baseboard appli- 
cation is not practical. 
To clean, owner merely 
lifts out grille. Easy to 
install. 


Electric Cabinet Heaters 


Designed for heavy heat 
load; available for floor, 
wall or ceiling; recessed 
or open. Variable heat 
and summer-winter fan 
switches. Thermostat. 
Permanent or renew- 
able filters. 


Infra-Red Radiant Heaters 


Handsome chrome trim 
frame. A ‘‘decor’’ asset 
to any modern game 
room or laundry room. 
Quartz splash-proof 
tube. Safety design. 


INC. 


Electric space heating is on 
the way ... for homes... 
stores... . offices .. . schools 
... industrials... and many 
other applications. 


These important points are 
worth underlining, Electric 
heating is clean, free of odor, 
quiet, healthful, efficient, _ 
adaptable and dependable. 

In comparison to the climbing 
costs of other forms of heating, 
electric heating steadily 
becomes more economical. 


To realize the most from this 
growing field you'll be wise to 
pinpoint here and now the 
one best source for electric 
space heating equipment. 


In combined range of 
equipment offered, knowledge 
of equipment capability, and 
practical problem-solving 
know-how, Graybar is your 
standout. And always, the 
Graybar Field Salesmen, 
Inside Salesmen, Specialists 
and Countermen work as a. 
team to see that your 
requirements are clearly 
understood and precisely 
met... promptly. 


Now, plan to make Graybar 
your Headquarters for electric 
space heating equipment. 

Call or write your nearest 
Graybar office or stop in... 
for complete, up-to-the-minute 
information on any of the 
equipment you see here. We'll 
welcome your inquiry. 


420 LEXINGTON AVE. 
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Headquarters 


FOR ALL YOUR 


Ceiling Heaters 


Infra-red, radiant and 
convectional heaters. All 
with illumination. Some 
with circulator or exhaust 


ELECTRICAL EQUIPMENT NEEDS 


Staple Gun for 
Radiant Heating Cable 
Specially designed to 
install heating cable 
without damage to in- 
sulation. Underwriter ap- 


Radiant Heating Cable 


“—~—_. Nylon and thermoplas- 


tic insulated radiant 
heating wire. Non-heat- 
ing power leads. Quality 
materials and manufac- 


fan. For new construc- proved when used with ecm ture to assure longlife 
tion or remodel work. Red-D-Heat cable. Se heating service. 
Centramatic Control Home Weather Station Pe Thermostats 


A packaged kit that adds 


Thermostats for all con- 


Gives room by room ZN 
to owner comfort and control from a central e “ih trol needs of electric 
system efficiency. Master location. Indicates fee Y heating. For residential 
control gives you cen- temperatures, humidity, > use, line voltage units, 
a 


tral control of each zone 
in your system. 


Remote Control for 
System Heating 
Eliminates overheating 
and underheating. Saves 
costs of heating unoccu- 
pied units, regulates all 


~ units remotely. Of spe- 


cial interest to motel 
owners. 


Bracket-Type Industrial Convectors 


For hazardous locations 


ey Sno 
era 


barometric pressure. 
Clock provides for auto- 
matic temperature set- 
back and pickup. 


w and Ice Melting Heater 


Electric heat roll-out 
units, 10 feet by 18 
inches, are easily im- 
bedded in concrete when 
building driveway or 
steps. Owner then can 
melt snow and ice ‘‘at a 
flip of the switch.’’ 


AT RPLTER SCHERER EEE MEP 


low voltage units with 
transformers, low and 
normal temperature 
range units. 


Electric Anti-Freeze Units 
Moistureproof, vinyl! pro- 
tected, wrap-around heat 
bands that protect pipes 
and gutters from ice 
damage. 


Electric Unit Heaters for Office, 


Store or Industrial Use 


with ether vapor or simi- Infra-Red Of widening use to heat, Black heat type, 1% to 
lar gases; or with gaso- Radiant dry and cure products in 7% kw heaters designed 
line vapor or gases of Industrial process; to keep workers for years of trouble- 
comparable ignition tem- Heater warm in large areas at free service. Super-quiet 


peratures. Available with 
built-in manual reset cut- 
out. 2- or 3-heat switch. 


extremely low cost. Ther- 
mal shock won’t crack 
tube. Rugged. Safe. 


fan. Enclosed motor. 
Bracket for wall or ceil- 
ing mounting. 


call GraybaR 


CITIES 


NEW YORK 17, N. Y. IN OVER 130 PRINCIPAL 
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INSULATED B 


USHI 


BOND STRIP UNDER ARMOR 
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eastern air lines feature 
: american plastic louvers— 


with for perfect shielding with 
unexcelled seeing comfort 
and efficiency required for 
todays high-speed service 


hASY TO HANDLE—LIGHT WEIGHT 


/8” CELLS 45° x 45° LIGHT CUTOFF 
OR GREATER LIGHT TRANSMISSION 


2?ATENTED INTERLOCKING LOUVERS 


Engineers are available in your area to help with 
oe eee NENT your lighting problems or write American Louver 
sOW COST UPKEEP—EASY TO CLEAN Company direct. 


AVAILABLE IN COMBINATION OF SIZES 
\OUVERS MAY BE CUT TO SPECIFICATIONS 


n louver comp 


xclusive process by American Louver Company 


.S.A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 
Canadian No. 484,346 Canadian No. 497,047 


LIKE to generate a bigger share of 


pans 


DODGE REPORTS are individual building proj- 
ect reports. They’re mailed to you daily. You get 
REPORTS on just the types of building you’re inter- 
ested in —in the area where you do business. They tell 
who’s going to build what and where...whom to see 
... when bids are wanted ... who else is bidding ... who 
gets which awards. 


SEND FOR THIS FREE BOOKp 


F. W. Dodge Corporation, Construction News Division 
119 West 40th Street, New York 18, N. Y., Dept. ECM30 


in the general markets checked below. 


[] House Construction [) General Building 


|_| Engineering Projects (Heavy Construction) 


Area 


Send me the book: “How Subcontractors Get More Work in New Construc- 
tion” and let me see some typical Dodge Reports for my area. I am interested 


When you use DODGE REPORTS, you always 
know what’s coming up. You don’t depend only on 
invitations to bid. You concentrate on jobs you know 
will be profitable. 

If you do business anywhere in the 37 Eastern states, 
you need DODGE REPORTS. 


F.W. DODGE 


I 


CORPORATION 


Name 


Company. 


Dodge Reports 


HELP 


Address 


ELECTRICAL CONTRACTORS 


City Zone State 


GET MORE BUSINESS 


34 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1960 


FULLY MAGNETIC 
PLUG-IN TYPE 
COMPETITIVELY PRICED...AND NOW 


Murray “MP” Circuit Breakers 


10 NON ery | 
Be ee 
oy i 
: ease 
Scene 


POLE os 


because only the best offers 


fully magnetic circuit breaker protection 


- é carries full rated load * no derating * unaffected by heat 
installs anywhere ° protects against flash shorts * no nuisance tripping 
superior branch circuit protection * ends callbacks 


40 Breaker 
Hw va Bape 


GUARANTEED 


... against defective materials or workmanship 


Promotion YEC 


Full “MP” 6-Point Circuit Protection 


Always Carries Full Rated Load —“MP” breakers are 
unaffected by heat, can be installed anywhere, carry full- 
rated load at all times. 


Never Trips Unnecessarily — temporary overloads or in- 
rush loads of additional appliances will not cause “MP” 
breakers to trip unnecessarily. 


Gives Superior Branch Circuit Protection — assures pro- 
tection against flash shorts. 


Acts Instantly On Short Circuits — trips instantaneously 
on short circuits. 


Resets Immediately, No Waiting — “MP” breakers need 
no cooling period to reset yet can’t be closed while danger- 
ous overload continues. 


Only 2 Handle Positions — no guessing whether breaker 
is on or off. 


MODERN CONVENIENCE AND SAFETY THAT’S 
GUARANTEED FOR LIFE ASSURANCE OF THE 
HIGHEST QUALITY PROTECTION 


Fast Installation=WNo Callbacks 


Installs Anywhere — Unaffected by heat, “MP” breakers 
can be installed near furnace, kitchen range or heating 
outlet — wherever it’s best for shortest wiring runs and 
maximum convenience. 


Rigid Plug-In — Practical design allows “MP” breakers to 
be plugged in with minimum of effort and stay put for posi- 
tive electrical contact. 


Eliminates Callbacks — nuisance tripping no longer a 
problem; callbacks are eliminated to give you maximum 
profits per job. 


Customer Satisfaction — satisfied customers call you for 
their next electrical job, recommend you to friends and 
neighbors, help build your reputation for providing the 
finest in circuit protection. 


SUPERIOR CIRCUIT PROTECTION THAT’S . . . GUARANTEED 
FOR LIFE... A SELLING POINT THAT INSTILLS CONFIDENCE 
IN THE WHOLE WIRING JOB 


PLUS.,..THESE 
MONEY-MAKING 
SALES AIDS... 


to help you sell the safety of 
fully magnetic ‘‘MP’’ protection 
and the security of a lifetime 
guarantee — 


Helpful consumer booklet aims at getting 

7 rewiring business; sells full Housepower 
and “MP’' Guaranteed For Life Protection 
through your services. 


Guaranteed For Life sticker on each Mur- 
2. ray Load Center you install is designed to 

take your company name. Serves as re- 

minder to homeowners and neighbors that — 

yours is the firm to call for satisfactory 

electrical service. 


Guaranteed For Life Warranty which you 

3, give homeowner on completion of job 
assures her that you have provided the best 
possible circuit protection. 


FOR LOE 


during life of original installation 


fully magnetic 


circuit 


Satisfied Contractors —=WNo Returns 


Contractor Satisfaction—‘“MP” breakers always carry 
full rated load — require no time-consuming derating. Ease 
of installation helps contractors save additional time on 
the job. 


No Complaints — fully magnetic operation eliminates call- 
backs, greatest source of contractor dissatisfaction. 


Competitively Priced — you handle the line that gives con- 
tractors’ customers the finest circuit protection possible at 
competitive prices. 


Full Line Of Breakers — “MP” breakers are available in 
these ratings: single and two pole, 15 to 50 ampere, 120/240 
Volts A.C. 


Full Line Of Load Centers — from 2 to 42 circuits, indoor 
or raintight construction and all with Murray easy-to-wire 
features. 


FAST MOVING LINE THAT’S . . . GUARANTEED FOR 
LIFE . . . PROOF YOU’RE SELLING THE FINEST 


pages of The American Builder sells the 
sales advantages of Guaranteed For Life 
“MP" breakers—helps you get more 
business. 


4 Monthly advertising to builders in the 
@ 


architect files points up sales promotional aids 
available like: model home signs, salesmen's 
fact sheet, mobiles, guarantee certificates, load 
center stickers, etc. 


5. Two color, four page folder for builder- 
@ 


See last page on how you can take advantage of 
the Murray ‘““MP”’ Guaranteed For Life Promotion, 


Ess 


Backed by a 
Full Line of 
Load Centers 


.». With features that make wiring 
easier, faster, more economical 


e neutrals on top near main 


e U.L. approved connectors for 
copper and aluminum wire 


e Flush mounting adjustments 
e Shallow box construction 


e Sequence bussing for 2 and 3 pole 
circuits 


e Plenty of knockouts, 


rarer : é on 
es 
generous wiring room Ss ' 
a ee : 
ie ee a 
= 
Circuit breakers and load i cae i ' 
centers will conform to RR i | 
non-interchangeability re- = Cae 
quirements of Para. 240-25 ee 
of 1959 N.E.C. effective + : 


July 1, 1960. 


1 
/ 


Single and 3 phase, 2 to 42 circuits, 
40 to 200 amps, indoor and raintight 


Main Lugs 


14 to 42 circuits, 125 to 200 amps, 
indoor and raintight, double mains 


Split Bus 


12 to 40 circuits, 100 to 200 amps, 
indoor and raintight 


Main Breaker 
Disconnect 


HERE’S WHY “MP” 
GUARANTEED FOR LIFE 
BREAKERS ARE BEST 


HOW THE ‘“‘MP”’ BREAKER WORKS 


Reason for the complete circuit protection provided by t 
“MP" breaker lies in the fully magnetic ‘iron core'’. Break 
is designed to operate on current only—not heat—thus c 
provide complete protection at all degrees of overloc 


GUAICAIN eB) TeOles Thiele: 


Contractors: 


/. 
2. 


sf 


4. 


a. 


6. 


See your Mur 


them — they’ll help you sell. If he’s out of them... 


Mail consumer homeowner booklet to all your rewiring 
prospects — establish yourself as the contractor with 
the Guaranteed For Life breaker. 


Give your customers the Guaranteed For Life war- 
‘anty when you complete a job — it'll strengthen your 
reputation. 


Put the Guaranteed For Life sticker with your name on 
all new load centers containing ‘““MP” circuit breakers 
—builds customer satisfaction, leads to new business. 
You'll find Guaranteed For Life stickers and warran- 
ties in all new load centers. 


Mail four page builder folder to your entire builder list. 
Builders will go for the extra sales clincher of Guar- 
anteed For Life “MP” breakers. You can get all the 
materials you need from Murray. 


Always use fully magnetic “MP” circuit breakers... 
they’re GUARANTEED FOR LIFE! 


Distributors: 


/, 


Zz 
3, 


Murray Manufacturing Corp. 
1250 Atlantic Avenue 
Brooklyn 16, N. Y. 


2. A guarantee certificate Is 


The Murray “MP” Fully Magnetic Circuit Breaker is a product of |.” j 
many years of research and engineering and represents a product 
_| fabricated from the finest materials and of superior workmanship. 


Because of our pride and confidence in this truly superior prod- 
uct, we guarantee its performance for an unlimited period of time 
subject to the following conditions: 


the original installation because of de! material or work: 
manship, the circuit breaker will be replaced by a new breaker of 
similar rating, free of charge, providing the breaker is removed 
from the installation by a qualified electrician and returned by 


him, with the certificate of guarantee, to the Murray Manufac- 9" . 


turing Corporation. 


with each Arla Breaker 
ont Caner oneret Ons licensed or qualified electrician 
or contractor may install Murray." *MP" Circuit Breakers and 
endorse the guarantee certificate. 


. The Murray Maculsennig Serootasion guarantees only the © 


Murray “MP” Circuit Breaker and it assumes no liability for 
service calls, ped isesin Nid league ad pees ostream th 
arise as a result of a defective breaker, 


. This guarantee terminates upon ‘the removal of the circuit 


“1, Ifa Murray “MP” citcuit breaker becomes tautty sanie itslifein 1S 


Bronlres: from tne jobs comer gh wtecn res ogi elt ieee 
‘except its removal a 


ISSUED TO 


~ Type of Installation. 


s INSTALLED BY 
Contractor. 


Phone Number. 


MURRAY MANUFACTURING CORPORATION, BROOKLYN 16, N. Y. || 


TRY Address ______ 


ray distributor first thing. Get your supply of “MP” promotional material. Use 
write directly to Murray. 


Get the full story from your Murray representative. He’ll supply you with all the promotional 
materials you need: mobiles, window streamers, wall charts, countergiveaways, etc. 


Put up display items—takes just a minute. Let your customers know you’re headquarters for Guar- 


anteed For Life “MP” breakers. 


Check your stocks of “MP” breakers and load centers. If they’re below top levels—order now! 


Gentlemen: 
me complete information on everything. 


Murray Manufacturing Corp., 1250 Atlantic Avenue, Brooklyn 16, N. Y. 


My wholesaler: isiciccccisissccccnacdonmsvesnatatacpucgait sonenmenneen arses cehcante nvcer hentai iebeesk ene antee tendr sacl gece’ hati tc cece eneeneS 


A circuit breaker that's Guaranteed For Life! I'm interested. As soon as possible, send 


Type: OF: Business cs. cic ccissscuqcanvensicnnssenaxcateqten gitein ap tunnnes ces cisane taneseeuh becatans nee MnRRRU RR ENERO ESCO SeenON C CLSe a ee See 
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new 1960 RLM Specifications Book 


Brings you New and Upward Revised Standards 


ie U ... remember this important fact, this new Edition 


Announcement emphasizes that RLM Specifications 
for industrial lighting units are not fixed Standards. 
They are Quality Standards that advance with the 
Industry and the Science of Illumination. 


> 

oe 
ie RLM Standards are Product 
a Quality and Lighting Quality 
Standards for Industrial Lighting 
Equipment. They are moving 
standards—they move upward 
with each advance in the art of 
illumination and with the tech- 
nological advances for manufac- 
ture. That’s why we have annual 
editions of the RLM STANDARDS 
SPECIFICATIONS BOOK. That’s 
why the 1960 Edition, now off 
the press, should be in the hands 
of all who buy or specify lighting 
—and its quality specifications 


SS 


BES ale BIBWON Did wiv 


yt should be known to all makers 

x Qv> yt Go adaed and sellers of industrial lighting 

ovv© Qv* Soottene equipment. For your complimen- 

ee awn? ee tary copy, mail the coupon today. 
We ‘ ment 


These TWIN QOQ’s to Industrial Lighting 
Success are guaranteed with all lighting 
equipment bearing the RLM Label. And 
again for 1960, there are new and revised 


RLM 
Direct 


STANDARDS! They include: New Specs (eS ee ea oERM 
for 1500 MA HIGH MOUNTING FLUORESCENT units. a Sr 
Semi-Direct Porcelain’ Enameled and Aluminum units. — semi-Direct = 

e GROUNDING of all component parts. e CONTINUITY a a A Zo 


OF GROUNDING throughout a continuous row. e SILVER 
PLATED CONTACTS in all “rapid start” units. e NEW SYN- 
THETIC ENAMEL Specification for component parts cover 
(1) rust inhibiting undercoating (2) adhesion (3) hardness. 


io 
A ed REM 
High 
Mounting’ 
RLM 
Special 


Service ~ 
Fluorescent 


RLM STANDARDS INSTITUTE, Inc, S*'** ®19% 926 W- Macisity cg, un, 


i Send free full information including the New 1960 Edition of i 
I the RLM SPECIFICATIONS BOOK. (Please write name, Dome Tivovescent 
[company and address in margin below.) 


Ba coon a eee les Uae peel se es os i ca ol tie, 
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GET THE 


IN COMPRESSION-CONNECTOR TOOLING 


ee © ee ee ee 2 © 6 @ @ SC 6° 6 6 'e 8 OS @ © & O54 678 16 O0e 4.6 ).87 8. See Fe a Ss 


Y10M 


Light-weight hand tool installs a wide 
variety of HYDENT® connectors on wire 
sizes #22 thru #10. A wire cutter and 
single indentor die for all wire sizes 
are in the nose of the tool. Other fea- 
tures are wire stripper, bolt cutter, 
thread chasers, and dies for closing 
insulation-grips. 


This HYTOOL® features one easily ad- 
justed die set that installs HYDENT on 
commercial copper cable from #8 to 
250 Mcm. and on aluminum conductors 
#8 to 4/0. Indexing plates are used for 
setting adjustable nest die for either 
copper or aluminum. No dies to install, 
change, identify or lose. 


0 ¢ 08 © ©. 0. 8 2 @ © © @ 2 © @/'6 © @ @ © © @ ee “6 (8 ehe) 65 @ (66) oe: «06 S608 ee 6) Oe) See eee 


Portable, manually operated, com- 
Y34A pletely insulated, hydraulic HYPRESS® 
for installing HYDENY connectors on 
*8 Str. thru 500 Mcm.. cable, Weighs 
only 9 Ibs.; develops 18,000 Ibs. Sup- 
pDlied with convenient metal carrying 
case. 


ee © © 67s @ @ © © 6 © 6. 0 © © ©: @ @ 0 @ & 86 © © © 0),0. 0 (@@ © 0) 010) '6)(650)e (05628) 85.0788 ee ees 


Contractors with an eye on cutting connector installation time count on the Burndy 
Big 3. This Y1OM, MY29-3, Y34A combination crimps practically every type and size 
compression connector on any job...adds the versatility, speed, and economy that 
result in profitable jobs. See your local Burndy distributor for demonstration. 


$9.15 


Norwalk, Connect. In Europe: Antwerp, Belgium Toronto, Canada 
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FEATURES: Compact size @ Shock- 
resistant construction® Visible long-life 
contacts @ Large, easy-to-wire, screw- 
type terminals @ Separate conduit 
openings for incoming and outgoing 
leads @ Wrap-around cover with 180° 
accessibility for easy installation. 


55-180329 


Built to last! Easy to install! 
Reliable ‘‘positive-feel” action! 


For applications requiring manual 
control of travel direction, General 
Electric’s new CR102 Al Drum 
Switch offers exceptional durability 
plus convenience features that save 
installation and modification time. 


Rated two hp, 230 volts single- 
phase and 600 volts polyphase, this 
new drum switch has a smooth 


handle action with solid “positive 
feel” that machine operators like. 
Check the time- and cost-saving 
features at left. Ask your nearby 
G-E distributor for GEA-7000, or 
write to Section 733-51, General 
Electric Co., Schenectady 5, N. Y. 


You get MEASURABLE ADVANTAGES 


with General Electric Control 


GENERAL @@ ELECTRIC 


THE DIELECTRIC 
WHEN YOU TAPE 


Here are famous brands preferred by 
electricians wherever wire or cable 
just be repaired in utilities, factories 
nining service. After the splice has 
Wade, restore the dielectric qual- 
ities of your. original insulation with a 
bber ta then protect its physi- 
land al ma resistance by an addi- 
“friction tape. 


trical and 
H-the 


U.S. SECURITY RUBBER TAPE 


The ideal commercial quality of unvulcanized 
rubber tape for all general electrical work. 

U.S. Security rubber splicing compound 
possesses all the necessary physical properties; 
tensile elongation, tackiness and dielectric 
strength required for good, durable splices. 

It is easy to handle and will fuse into a solid 
mass without the application of heat or undue 
pressure, 
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UALITIES 


U.S. HOLDTITE® FRICTION TAPE 


ntains no free sulphur or other ingredients 
jurious to metals or fabrics. Exceeds all the 
tysical requirements of the A.S.T.M. 
specification. Handles cleanly without raveling 
or waste — has no pinholes —has high dielectric 
‘strength for high voltage jobs. 

* It has unusually high tensile strength and 
strong adhesion and makes splices that are 
durable and lasting. 


U.S. HOLDTITE SPLICING COMPOUND 


A high-grade rubber splicing compound 
exceeding A.S.T.M. reqhirements 3 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
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FOR LIGHTING THAT STANDS OUT AND STANDS UP 


The versatility of PLEXIGLAS® aerylic plastic as a lighting 
material is well demonstrated in the multiple uses shown FR] ee AEE Ls 

above. To each application, PLEXIGLAS brings maximum ROHM & HAAS 
efficiency in the transmission and diffusion of light. It also ———_ COMPANY 
provides breakage-resistance, ease of cleaning, and freedom WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
from discoloration. Above all, PLEXIGLAS has the permanent, 
quality appearance that complements good interior design. 


We will be pleased to send you the names of manufacturers 4, canada: Rohm & Haas Campunyrof, Canadduen 
of lighting equipment that incorporates PLEXIGLAS. West Hill, Ontario 
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WHEN Neg eae (kerala ibs CABLE wate 


SPECIFY 


wr 3 


The high voltage cable that assures superior quality and service reliability! 


The term ‘‘RR” is only a name, not 
an assurance of quality. Instead of 
ordering just ‘““RR” cable, insist on 
Phelps Dodge Habirite-Habirprene— 
developed through years of experience 
in designing and manufacturing this 
type of cable. 

Phelps Dodge Habirite insulation, a 
specially engineered butyl rubber com- 
pound, has a service dependability rec- 
ord unsurpassed by other types of rub- 
ber insulation. Habirite is greatly 
superior to old-fashioned insulation for 
these reasons: 


@ Much greater resistance to heat and 
oxidation which permits a higher 
temperature rating, with consequent 
reduction in conductor size and in 
cost for same current load. 


@ Much greater resistance to ozone 
usually present around high voltage 
equipment. 


© Better electrical properties that give 
a greater safety factor in operation. 


Phelps Dodge Habirprene sheath, a 
neoprene compound with improved 


CORPORATION 


mechanical toughness against damage 
from installation hazards, is especially 
made to be extra resistant to corona, 
one of the worst enemies of high volt- 
age cable. This extra resistance pro- 
vides a greater safety factor in opera- 
tion and has contributed to the re- 
markable reputation and service rec- 
ord of Habirite-Habirprene. 

When you specify Habirite-Habir- 
prene, you are assured of high voltage 
cable with the utmost in safety and 
durability. See your Phelps Dodge Dis- 
tributor! 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, 
Fort Wayne, Greensboro, N. C., Houston, Indianapolis, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, 


New York, Philadelphia, Pittsburgh, Portland, Ore., 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Richmond, Rochester, N. Y., San Francisco, St. 


Louis, Seattle, Washington, D. C. 
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GROW FAST 


with Cavalier etectric HEAT 


Ride the tide of popular demand for 
Cavalier automatic electric heat. 


Most often, Cavalier electric heat is the 
ideal installation for new homes or old, 
offering more flexibility in planning, more 
comfort for the user. Cavalier heat is the 
simplest ever devised, is easily installed 
and guarantees years of trouble-free 
service. You'll find it easy to promote. 


Cavalier Electric Baseboard 
Built-in Thermostat * Corner Piece 
End Caps * 115 V Duplex Outlets 


Cavalier Wall Insert 
1 to 5 KW Cavalier Bathroom 


Automatic and non-automatic 
120 and 240 volt 


HIGHEST QUALITY Electric Heating Equipment sold only through trade 
channels to safeguard the consumer, the contractor and the distributor. 


A wealth of engineering and merchandising service 
is available at Cavalier. lf you would like help in 
getting your share of this important and fast grow- 
ing market, just let us know. 


Merchandising help — National advertising is 
backed by folders, inserts, ad-mats, posters, dis- 
plays, trade shows, radio and TV spots and the 


whole range of promotional activities to help you 
GROW with CAVALIER. 


GUIDE FOR CALCULATIONS OF ELECTRIC SPACE HEATING 
enables you to determine what Cavalier units are 
needed and where they should be placed. This work- 
ing manual also covers loss, insulation requirements, 
cost of operation, etc. 


HEAT BETTER 
ELECTRICALLY 


Cavalier Portable 
2,3, 4 KW 


Cavalier 
Radiant Cable 


ELECTRIC HEATING Division CAVALIER CORPORATION ciattanooca 2, TENNESSEE 


OUR 95th YEAR in quality coneieycticn 
in engineering advances 
OF QUALITY PRODUCTS ) in safety 
in sales making features 
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For extra satety... 


GET THE SWITCH WITH 
THE RED HANDLE! 


You can see the contacts— 
Silverplated blades are 
plainly visible, spring re- 
inforced for full, firm electrical 
contact. 


No wire abrasion 


Side wiring gutter is unobstructed— 
free of moving parts which can chafe 
and wear wire insulation. 


These features mean extra safety for you: Vivid red handle is insulated, provides ON-OFF identi- 
fication from over 100 feet away; safety phase barrier protects against accidental contact with live 
parts; no fiber linkages in mechanism to deteriorate with age, moisture or heat; complete locking 
provision; mechanical interlock and line shield (Heavy Duty). Heavy Duty (Type A) sell at 
Normal Duty (Type C) price levels. Write for Bulletin CPD-74. See your G-E distributor for a 


demonstration. 


GENERAL @® ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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YOU Gel THe 
ORIGINAL 


Wen you THE SLASSIC A 
WHEN YOU 
Seer ¥ 


@ DISTINCTIVE 
STREAM-LINED STYLING 


® CREATES UNBROKEN 
LINES OF ILLUMINATION 


© SLIM SILHOUETTE FOR SURFACE 
OR SUSPENSION MOUNTING 


© SHADOW-FREE ILLUMINATION 


et 
®LENS OR LOUVER BOTTOM os 


< ~~ a 


The Catalina lighting fixture developed by Benjamin 
has become a classic in commercial lighting, Its beauty of 
design, unique simplicity and universal adaptability has 
made it the first preference of architects and illuminating 
engineers. Leading the field with thousands in use, it is 
today’s most-copied commercial fixture. Only 314 inches 
from top to bottom, available in 4’ and 8’ lengths, it is 
easily coupled for uninterrupted flowing lines of light. 
Your Benjamin distributor has the Catalina in stock, 
for immediate delivery. 


“4 SPARKLING PLASTIC LOUVERS 
Benjamin's own one-piece 
polystyrene 45° x 45° louver 
with % inch cube. 


GLISTENING L-120 LENS > 
Benjamin's exclusive poly- 
styrene L-120 lens combin- 
ing low-brightness with 
prismatic light diffusion. 


{ 


7, MBenjaven 


DIVISION Des Plaines, Ill, 


THOMAS INDUSTRIES INC. 
BENJAMIN + MOE LIGHT + STAR LIGHT + ENCHANTE + SAN MARINO 


WRITE TODAY for com- 
plete information—ask for 
Bulletin C: Benjamin Divi- 
sion, Thomas Industries, 
207 E. Broadway, Louisville 
2, Ky. Dept. ECM-3B. 


ww} 
ey 
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REMCON LOW-VOLTAGE SWITCHING—FOR ANY HOME! 


’ Ephraim Berkowitz, Turnpike Electric, 
Franklin Sq., L. I. It’s the little touches 
that make Remcon so appealing to my 
clients...remote control of any light in 
the house from as many high-fashion 
switches as they wish...master control 
- convenience from the bedroom to save 
_ steps... path-of-light safety to eliminate 
fumbling in the dark. And the beauty of 
it is Remcon is a ‘plus’ that’s practical 
in any home.” 


q | Sidney Gotowner, Gotowner Electric, 
Rego Park, L. I. “Even the man who 
spends $15,000 for a home has a right to 

_ luxury, and Remcon helps me provide it 

- ata profit! I can build in three- and four- 

way switching quickly—at lower labor 

costs—because Remcon’s #18 wire ends 
the need to run heavy armored cable. 

, And the transformer’s in the relay. I’m 

sold, and my tracts go just as fast.” 


Find out how versatile and flexible Remcon can be in your houses. Send in your plans for a free wiring diagram and estimate. 


=: REMCON 
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a Division of Pyramid Instrument Corp., 
630 Merrick Road, Lynbrook, N. Y. 
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CENTURY MOTORS PULL HEAT 


Forty-two stories above Dallas, on top of the South’s 
tallest building, three Century 50 horsepower totally- 
enclosed fan-cooled motors are driving induced draft 
fans to keep the Southland Center cool. 

A Century motor drives a 20-foot fan on each of three 
cells of this cooling tower. During the hot summer 
months, especially, the air conditioning of the immense 
Southland Center is dependent upon the continuous 
operation of these fans—and, upon the dependable, 
continuous operation of Century motors. 

Heat absorbed by air-conditioning and refrigerating 


equipment must be removed efficiently. Maintaining 
efficient condensing temperature in a system of this 
large capacity, requires 20,000 gpm of cold water. And 
conservation of this gallonage with uniform perform- 
ance at all times is necessary—the cooling tower is an 
important factor in the overall system. 

Dependable Century motors are a vital part of in- 
stallations such as this one where the continuous opera- 
tion of the fans is so important. The three Century 50 
horsepower, two-speed, totally-enclosed fan-cooled mo- 
tors used in this installation are subject to all sorts of 


m « 


OUT OF A 42-STORY BUILDING 


unfavorable weather conditions—heat, moisture, rain, 
wind, corrosion. But they keep working . - . continuous- 
ly. They keep working because these motors are made of 
strong, tough cast iron and will withstand the elements 
in unguarded outdoor locations. 

These totally-enclosed fan-cooled motors are con- 
structed so that no outside air (with dust, dirt, moisture, 
etc. in it) is circulated into the motors. Internal fans 
circulate clean air within the enclosed frames. An exter- 


nal fan blows air over the ribbed frames for maximum 
transfer of heat to the outside air. These Century motors 
can take it, because they are designed and built to han- 
dle such jobs. 

Century application engineers throughout the coun- 
try understand industry’s motor requirements. Call the 
Century Office nearest you, or your Authorized Century 
Distributor for more information about Century’s com- 
plete line of motors—from 1/20 to 400 horsepower. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 


TALLsc0PE 


52 


UP-RIGHT ANNOUNCE 


Lightweight, rapidly assembled by 
one man. Extends instantly for reach- 
ing heights up to 30 ft. Telescopes 
for rolling under trusses and other 
obstacles, Adjustable legs for uneven 


floors or stairways, 


iim Rolls through doorways . . . only 29” 
jst wide, telescopes and folds down. 


FOR TALLESCOPE CIRCULAR 
WRITE TO 


UP-RIGHT SCAFFOLDS 


DEPT. 177 *1013 PARDEE ST., BERKELEY, CALIF. 


S 


...telescoping aluminum work 
platform for overhead construction 
and spot maintenance 


:(Ge-RigNT 
¢ | SCAFFOLDS 
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Allis-Chalmers system-selling pac 


1, dry-type transformers. 2. switchgear. 
3. motor control. 4. circuit breakers. 


kage concept 


wraps up new profits for you 


One man gives you all the electrical products for wrap- 
ping up new profits on system sales and installations! 
One man coordinates specs, orders, delivery, installation 
scheduling. One man personally represents Allis- 
Chalmers — exercises single-source responsibility from 
initial planning to startup and he is ready to follow 
through on fast spare parts action. 


Why not wrap up new profits by eliminating needless 
multiple supplier headaches? You can accomplish this 
with the Allis-Chalmers system-selling packaged prod- 
ucts shown on the following pages. Your nearby. A-C 
office can quickly give you the complete facts, or write 
Allis-Chalmers, Power Equipment Division, Milwau- 


kee 1, Wisconsin. A-1267 
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40% More Cutting Power... /ozt¢ With the New 
no. 09 WI REMASTER 


LINEMEN'S AND ELECTRICIAN’'S PLIER 


Special Enclosed-Joint Construction 
Gives you... 


Cutting edges are held in perfect alignment for the 
life of the plier by the CHANNELLOCK enclosed- 
joint construction. The joint rivet acts only asa pivot. 
In other box-joint pliers, the joint rivet alone holds 
cutters in alignment. When joint rivet becomes worn, 
side-play develops. The result...mismatched cutters. 
This can’t happen with the CHANNELLOCK 
WIREMASTER... the jaws are always matched. 


Joint Rivet Closer To 
Cutting Edges 
Gives You... 


The joint rivet in a cutting plier 
is basically a fulcrum. The closer 
it is to the cutting edges, the 
greater the leverage and, there- 
fore, the greater the cutting 
power. In the Channellock 
WIREMASTER, the joint rivet is 


HERE — NOT HERE 


INSTEAD OF THIS 


2 
v 


CHAMPION DEARMENT TOOL COMPANY 
MEADVILLE, PENNSYLVANIA, U. S. A. 
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ALLIS-CHALMERS & 


New complete line of low-voltage motor control 


wide open for fast wiring ... inspection 


Wide-open accessibility and modern 
design assure fast and easy installa- 
tion, modification, inspection and 
maintenance of this new line of Size 
0 through 4 Allis-Chalmers control. 
‘For instance, large and clearly 
marked terminals, pressure con- 
nections for all wiring, wide and 
deep-cut screw slots, clearly visible 
contacts, easy coil replacement, 
readable rating plates, “out-front” 
overload relays. 
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Flexibility 
This new line of control permits 
making many modifications in the 
field with ease. Minimum parts re- 
quirements facilitate delivery from 
local stock. 


Unsurpassed Mechanical and 
Electrical Life 
Millions of ‘“‘life-test’’ operations 
attest to the functional quality in 
every detail — assure the ultimate 


in dependable performance and sure 
protection for personnel, motors and 


machines. 


A complete line of low-voltage - 
control (Size 0 through 9) and | 
high-voltage control in all NEMA 
enclosures, plus engineered control 
systems. Your A-C distributor or 
representative will give you all the | 
details. Or write Allis-Chalmers, | 
General Products Division, Milwau- 
kee 1, Wisconsin. A-1232 


| 
| 
| 


DMI 


ASS 
CLARA 


“If we had had Exide Lightguard 


we would have saved many times the cost—by preventing 
losses from pilferage, damage and injuries in this single 
power failure.” 


Don’t let it happen to you. Install Exide Lightguard.* Plug into regular 
outlet—it goes on automatically when lights go out. Built-in auto- 
matic charger. Batteries last for years. Choice of several models. Be pro- 
tected against panic, theft, damage, personal injuries. For full details, 
write Exide Industrial Division, The Electric Storage Battery Company, 
Philadelphia 20, Pa. 


*Reg. TM Electric Storage Battery Co. 


x10e 
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a JIOUX 
ad new 


can 1 thread vy ” to i" pipe in 20 seconds; 1” and 
2” pipe in one minute, 24 seconds! When labor 
costs 614 cents per man per minute, a power 
tool like this for which there is a continuing 


need doesn’t take long to pay for itself. The 
Sroux Power Pipe Threader is said to be saving 
more time and money than any other major 
portable power tool! 


Sroux } fe 508 Pipe THREADER in use with No. 1511 
Speed Reducer. 


Diz Srock with Sroux No. 1508 
Bipe Thendes oad No. 38002 Adaptor. 


Look for Sioux in the yellow pages 
under “Tools, Electric” or write to and open and 


in a hurry. Once the unit 
is in place it only takes one hand. 


with Sioux No. 1508 Pipe Threader 

and No. 1509 Portable Winch. Your SIOUX Power 
Pipe Threader 

will also thread 
bolts; drill; auger; 


shut valves. (It’s a 
versatile, portable 
power package!) 


SIOUX CITY, IOWA, U.S.A. 


AIR IMPACT WRENCHES « AIR SCREWDRIVERS ° ELECTRIC IMPACT WRENCHES ° DRILLS * SCREWDRIVERS * GRINDERS 
SANDERS * POLISHERS ° FLEXIBLE SHAFTS * PORTABLE SAWS * VALVE GRINDING MACHINES * ABRASIVE DISCS 
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Onan Electric Plants are 


when this independen 


RBI Nl 


Big, beefy bearings for longer life. (Lower left) double- The engine that ran equivalent to 487,888 automobile 
size Onan bearings vs. small bearings (right) used in miles. Here’s endurance no auto could begin to 
many other makes. Larger bearing surface reduces match. Onan engine #1068 was operated for 12,197 
wear, stretches time between overhauls. Onan builds hours. It was stop-started 100 times. At test’s end 
up to performance—never down-to-a-price. #1068 and generator were delivering their stated output. 


erformance Certified only 


lester says O.K. 


His job is to provide a double-check on Onans 
own tests and testing methods 


The man at the left is an expert from an 
independent testing laboratory. On the 
job, he believes nothing except what his 
trained eyes, ears and scientific testing 
instruments tell him. 

He, and others like him, pay frequent 
surprise visits to Onan factories. He can 
pull any Onan plant off the test line. Put 
it through its paces. Recheck the checks 
Onan engineers and inspectors have al- 
ready made. He has authority to pull a 


finds one fault. He does all this even though 
every Onan plant is tested for hours by 
Onan personnel before it is shipped. 

Onan takes these special precautions to 
make doubly sure that you get all that you 
pay for, and more, when you own a Per- 
formance Certified Onan. For more de- 
tails—and an analysis of your primary 
and stand-by power needs—see the Onan 
distributor nearest you. He’s listed in the 
telephone classified section in all major 


whole series of plants off the line if he cities. Or write direct. 


ONLY ONAN GIVES YOU THIS GUARANTEE 


ROT eistesiar's 


AVA 


one. Pepe 5 


RFORMAN, lee 
NC 
CERTIFIED e 


ance with 
boratory, Procedures 


testing la 
D. W. ona 


N 
Minneapolis. SONS INC. 


lis 14, Minnesota 


World’s 
Leading Builder 
of Electric 
Power Plants 


D. W. ONAN & SONS INC., 2510 UNIVERSITY AVE. S.E., MINNEAPOLIS 14, MINN. 


Rts 


HIGHEST 


<2 


WRITE FOR FREE SAmpie: ..__» WESTERN INSULATED WIRE Co. 


Los Angeles 58, California 
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SILICONE NEWS from Dow Corning 


Power Where You Want It 


Check Inside: Where a Transformer Can be 
Located Is Largely Determined by its Insulation! 


Whether you’re modernizing or installing a completely new power 
distribution system, you can make certain that transformers will fit easily 
into any plant layout by specifying silicone insulated dry-type units. 


Locate them near the load . .. on the floor, a balcony or the wall... 
anywhere! Insulated. with Dow Corning Silicones, they are light-weight 
. . . Space saving. Frequently no more expensive initially, they cost less 
to install, less to maintain, far less in the long run. Here’s why: 


Lowest Cost Installation: Easier to handle and easier to install, they 
require no costly vaults or barriers . . . can be placed right at load or 
load center for additional savings on costly low-voltage cable. 


Virtually maintenance-free, 


Need 


Lower Operating and Maintenance Costs: 
silicone insulated transformers have no liquids to filter or change. 
no space heaters to keep windings dry when de-energized. 


Maximum Reliability: Depending on design, they withstand overloads 
of 25% to 50% and more above rated capacity. The extra thermal 
capacity of silicones assures uninterrupted, reliable power. 


Maximum Safety: Completely dry and completely safe, you can locate 
silicone insulated, dry-type transformers almost anywhere! No danger of 
fire . no toxic fumes. These units prove safe even under extreme 
overload and short circuit conditions. 


Today, transformer manufacturers offer 
two basic designs insulated with Dow Corn- 
ing Silicones — sealed and open dry-types. 


For Load Center Unit Substations, you 
can achieve maximum reliability and mini- 
mum maintenance with a silicone insulated 
sealed dry-type unit. Requires only a peri- 
odic check of pressure gauge and bushings. 


Or you can save weight by specifying a 
silicone insulated open dry-type unit. Up 
to 40%lighter than non-inflammable liquid 
filled units, they’re ideal for balconies and 
other minimum floor loading areas. 


Lighting Transformers and wall-mounted 
units are lighter per KVA than any other 
type. Locate them right at the load and 
save valuable floor space. They provide 
uninterrupted reliable power despite con- 
taminated atmospheres, dust, dirt, moisture 
or high ambients. 


Send today for full information on silicone 
insulated, dry-type transformers and list 
of manufacturers offering equipment insu- 
lated with Dow Corning Silicones. 


Address Dept 3903. 


SPECIFY Dow Corning Silicones 
————————— ee 
and SAVE! 


CHICAGO 


ATLANTA 


BOSTON 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


CLEVELAND DALLAS 
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Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


LOS ANGELES NEW YORK WASHINGTON, BD. C. 
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For dependable protection of electrical wiring .. . 


USE RIGID STEEL CONDUIT 


When you install rigid conduit made of steel, you obtain 
permanent protection against the ever-present hazards of faulty 
electrical circuits, 

The proof is in the performance of thousands of steel con- 
duit installations over the past 50 years. And the reasons are 
simple: 


Strength and toughness 


Steel prevents physical damage to the wires, protecting them 
permanently. 


Good electrical conductivity 


Steel carries off dangerous fault currents to remove the threat 
of fire and shock. 


Heat resistance 


Steel conduit prevents possible fire from spreading to the 
building. 


Rigid steel conduit is inexpensive to buy, easy to install, 


simple to rewire. It’s compatible with all construction mate- 
BETHLEHEM STEEL COMPANY : : : ; ae F 
BETHLEHEM, PA. rials in major use, and will often outlast the building itself. 
Ee scts DishBalon, Bethtoham Steal Expoc Corperahien Ask your nearest electrical distributor for full details. 


BETHLEHEM STEEL 
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Important news 
for contractors and 


consulting engineers! aie Switch 
PLORUAM Pang, y 


Effective June 1, 1959 New York : SHtRioG no, 


City Department of Buildings 
requires each ventilating 
installation be equipped “with a 
manual emergency stop located at 
a conveniently accessible point for quick 
shutting down of all fans in case of fire.” 


| 


ASCO Electromagnetic Control 


Automatic Switch Co. 50-) HANOVER RD., FLORHAM PARK, N. J, FRONTIER 7-4600 
AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 


) BREAK-GLASS SWITCH 


IL. a fire, the quick stopping of 
equipment such as oil burners and 
ventilators, can reduce the danger of 
the fire spreading or explosion. 

ASCO Break-Glass Switches provide a 
fast means of stopping equipment from 
any point throughout your plant. 


When glass in switch is broken, 
switch contacts open and equipment 
stops. Contacts remain open until 
glass is replaced. 


Designed for use with oil burners, 
ventilators, air conditioners, 
refrigeration and a variety of other 
equipment, ASCO switches feature 
heavy-duty contacts and solid brass 


construction for maximum reliability. 


They are available single pole, single 
and double throw, for 2 or 3 wire 
control devices. Interrupting capacity: 

5 amps. at 250V. A-C; 10 amps. at 
125V. A-C. Switches come equipped with 
hammer and have emergency instructions | 
clearly displayed on cover. 

For complete information 

write for Bulletin 124. 
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Four big 


Savings 
you get only with 
trouble-free 


UNISTRUT. framing 


SAVING #1 


Changes—no problem. Meeting unusual 
job conditions or making field changes can 
run up costs in a hurry. But not when you 
use UNISTRUT framing. Completely adjust- 
able, UNISTRUT framing enables you to ad- 
just to any job condition right on the job. 
Often a wrench is the only tool needed. 


SAVING #2 
Errors—can’t happen. Errors in prefabri- 
cation or installion can cause delays, waste 
time. But UNISTRUT framing is error-proof! 
A precise installation is made quickly and 
easily right on the job. 


SAVING #3 


Delivery delays—can’t happen. Fast local 
service is a plus offered by your Unistrut 
distributor. He stocks everything you need 
where you are. 


SAVING #4 


No multiple source mix-ups. Buying, follow- 
up and coordinating from multiple sources 
is time-consuming and costly. The com- 
pleteness of the UNISTRUT system provides 
all your framing, hanging and supporting 
needs from one source. Your local Unistrut 
distributor stocks more than 1,400 standard 
fittings plus dozens of channel sizes and 
combinations, 


Mr. Strut says: 


“See your Joca/ Unistrut 
distributor or write 
for catalog.” 


. 


4 : <f . \ 
Refineries save with UNISTRUT framing. No extensive prefabricating, drilling 
or field fitting was needed to mount the pipe and conduit here. Using the 
UNISTRUT system, a precision framing and supporting job was done on the job. 


7 ed y, y UE 
¢ | 7 SA ot if Ey 


i paikelss ee : 
Utilities save with UNISTRUT fram- 
ing. Here UNISTRUT drop frames, 


save with UNISTRUT 
framing. In this job UNISTRUT fram- 
suspended from UNISTRUT concrete ing enabled close grouping of conduit 
inserts, are used as cable tray supports: for a big saving in space. System can 
same frames also support conduit runs. be added to or changed at any time. 


Contractors , 


UNISTRUT. 


PIONEER IN ADJUSTABLE METAL FRAMING 


UNISTRUT PRODUCTS COMPANY 


GENERAL OFFICES: 941 West Washington Blvd., Chicago, Illinois 


Telephone: MOnroe 6-2665 


Teletype: CG 1329 


Stocking distributors in all principal cities of the United States and Canada. Exported throughout the world, 
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AMPROBE 


THE ONLY LINE THAT COVERS ALL YOUR TESTING NEEDS 


eoeeeoevereeeoe eer eee seeeeeeeeeeeeeeeee eee © © & 6B 


The advanced voltage tester that 
gives you current, too. Available in 
seven models, ranging from 10 amps 
to 100 amps in either 125/250 or 
150/600 volts. Choose the model 


that fits your job. Only $19.85 


The economy snap-around volt am- 
meter with many features of the 
great RS-3 including rotary scale, 
pointer lock, printed circuit, and ad- 
vanced movement design. 4 current 
ranges. 2 voltage ranges. 


Only $39.85 


eoecoeoeovoeoeeveeee eee © & & @ 


The original pocket size 
Snap-around volt-ammeter-ohmmeter 


5 current ranges. 3 voltage ranges. Ohmmeter speci- 
ally designed for the maintenance field, Rotary scale 
for faster reading: and greater accuracy. Pointer- 
Lock “freezes” pointer at reading. Advanced printed 
circuitry laughs at rough handling. Advanced move- 
ment design—new internal core magnet with self 
shielding characteristics. By itself, the Amprobe 
RS-3 handles 99% of your test needs. With the 
Amprobe Deca-Tran and Amprobe Energizer it covers 


Multiplies the sensitivity of any Am- 
probe ten times—for precise readings 
on small appliances and fractional 


horsepower motors. Onjy $3.75 


Makes your Amprobe the world’s most 
flexible and versatile electrical test 
instrument. Extends amperage read- 


ing 10 times. Gets readings as high 
EVERY testing situation. Only $52.50 351200 ena aie $2 475 


ol ee ee ee er ee a a 2 i ar er er 


weeeeeseveeeeeetseeevoeveere eevee eeteeveevreeveeev eve oseevseeeeseereoeseeeoeeee 


Peeeoeveveeveveeer eee eereeeeeeeereeeeeeeveeeee ee & @ 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N. Y. WORLD'S LARGEST MANUFACTURER OF SNAP-AROUND VOLT-AMMETERS. 
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AULT 
CLOSING 


S&C metalclad switchgear meets all 
requirements of new National Electric 
Code for fault closing, short-circuit in- 
terruption. Performance proved by 
high power testing at KEMA labora- 
tories. 


S&C metalelad 
switchgear can 
Close on any fault 


up to 60,000 amps 


No danger to equipment—no danger to 
operator even if he closes load interrupter 
switch on the heaviest faults. S&C’s new 
line of metalclad switchgear is rated as 
high as 40,000 amps fault closing, 0 
mva short-circuit interrupting at 14.4 kv. 
And at 4.16 kv, the corresponding ratings 
are 60,000 amps, 250 mva! 


Here’s how it works: 1) Fault never 
flows through interrupting unit when 
switch is closed .. . it flows through sepa- 
rate arcing contacts; 2) Arcing is mini 
mized and magnetic forces are overcome by 
quick-make, quick-break toggle action no 
matter how slowly operator closes handle. 


Short-circuit interrupting duty (up to 
500 mva) is handled by a new boric acid 
power fuse, the Type SM, which features 
multiple bore construction to handle low, 
medium, and high faults. 


The simplicity of the S&C design— 
power fuses for short-circuit interruption 
and load interrupters for manual or auto- 
matic load switching—enables you to save 
as much as 50 percent on your switchgear 
investment. Why not consider S&C Metal- 
clad Switchgear for your high voltage 
power systems? In industrial plants and 
commercial and institutional buildings 
there are rarely any transient faults, so 
there is no real need for the automatic 
reclosing ability of the more expensive 
circuit breaker type of switchgear. 


For more information please consult 
the telephone directory for your nearest 
S&C sales office. 


§&C ELECTRIC COMPANY 


4433 Ravenswood Avenue - Chicago 40, Illinois 
Specialists in High Voltage Circuit Interruption since 1910 


“By installing BERMICO CONDUIT 
at breakneck speed, we kept 
project work moving on schedule” 


WILLIAM McCABE, Vice-President 
Lord Electric Co., Portland, Oregon 


Under construction. Lloyd Center, Portland, Oregon, one of the nation’s largest metropolitan business- 
shopping developments, costing an estimated $30,000,000. 20,000 KVA initial power requirement. 


weight, easy to handle, simple to cut and assem- 
ble. Each 8-foot length is precision engineered, 
with smooth inside bore to) allow easy pull- 


ee CONTRACTS for the Lloyd Center were 
let four months before the electrical con- 
tract,” pointed out Mr. McCabe, Vice-Presi- 


dent and Manager of the Portland office of Lord 
Electric Co, “By the time we were awarded our 
contract — the site was ready for the electrical 
conduit, so we had to move fast. 

“Fortunate for us, Bermico was specified. By 
installing Bermico Conduit at breakneck speed, 
we kept project work moving on schedule.” 

Bermico Conduit is a great boon to electrical 
engineers, contractors and utilities. It is light- 


through without abrasion. Bermico is made 
from cellulose fibre, impregnated with coal tar 
pitch. It is extremely resistant to acids, alkalies, 
heat, water and corrosion — and of high dielec- 
tric strength. Use Bermico on your next job. 


Distributed by WESTINGHOUSE Electric 
Supply Company and Agent Jobbers. 
Offices in Principal Cities. 


Another quality product of 


BROWN [ig COMPANY 


General Sales Office: 150 Causeway Street, Dept.1530, Boston 14, Mass. 


Mills: Berlin, N. H.; Corvallis, Oregon 
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TYPICAL TESTS MADE WITH 
@® 3-POLE 
SHUTLBRAK SWITCHES 


Switch 
Capacity 


100-amp. 250-v. 
Same switch 


200-amp. 250-v. 
Same switch 


100-amp. 600-y. 
Same switch 


200-amp. 600-v. 
Same switch 


400-amp. 250-v. 
600-amp, 250-v. 


Fuse 
Type 
KTN Limitron 
LPN Low Peak 
KTN Limitron 
LPN Low Peak 
KTS Limitron 
LPS Low Peak 
KTS Limitron 
LPS Low Peak 
LPN Low Peak 


LPN Low Peak 


Floyd S. Green 


HUTLBRAK SWITCHES 


(SHUTTLE BREAK) 


In recent tests at Bussmann Manufacturing Company’s 

test station, Frank Adam Shutlbrak Switches, equipped with 
Bussmann high interrupting type fuses, went through a 

series of tests with switches “closed’’ on a 100,000-amp. 

short circuit. NOT A SINGLE BREAKDOWN OCCURRED! 


Here’s a powerful demonstration of the safety and dependability insured 


busduct - 


by Frank Adam’s famous Shutlbrak mechanism. ® Safety Switches 
give positive protection to both men and equipment against every 
hazard that might be caused by the tremendous overloads 

and shorts that can occur in any distribution and feeder circuit. 


It costs no more for the extra vital margin of safety provided 
by Frank Adam Switches. Specify this better equipment. 
A new brochure is just off the press—write for yours! 


See our catalog 
in SWEET'S . 


DAM ELECTRIC COMPANY 
=” P.O, BOX 357, MAIN P.O - ST. LOUIS 66, MO. 
panelboards + switchboards + service equipment + safety switches + load centers * Quikhéter 
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1885 Diamond Jubilee 1960 
75 Years of Leadership in the 
Wire and Cable Industry 


FOR EYES THAT SEE 
100 FEET BELOW THE SURFACE 


This is a television camera. Its job is to photograph the substrata 
of excavations, thereby providing information needed by engineers 
in planning the construction of Boston’s new Prudential Center, a 
modern, multi-million dollar real estate development. 


Here in the Back Bay section of Boston, with its artificially main- 
tained water table, this sealed camera must go down into a water- 
filled hole 100 feet below the surface. To transmit the picture from 
the camera to the surface monitor, Lake Service Corp. of Brighton, 
Massachusetts, designers and manufacturers of the television equip- 
ment, chose Simplex Anhydrex XX insulated cable because of its 
ability to withstand the rigors of submarine and direct burial duty. 


For all types of service involving high and low voltages, whether 
aerial, underground or submarine, or for everyday plant wiring, it 
pays to call a Simplex Engineer. 


~ WIRE & CABLE CO. 


Cambridge, Mass. + Newington, N. H. 
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General Electric Fluorescent Lamps 


Take initial cost for example: 
NEW G-E POWER GROOVE LAMPS CAN SAVE 
CUSTOMERS $15 TO $85 PER LAMP! 


General Electric’s Power Groove* Lamp is the most powerful, 
most popular high intensity fluorescent you can buy. Because it 
delivers more light, users can have brighter plants, offices, stores, 
even outdoor lighting while using fewer lamps and fixtures. 

Thus they can save, on initial cost, $15 to $85 per lamp over 
previous fluorescent types, depending on the installation. It’s 
all because of the grooves in the tube which bend the arc 
stream and lengthen it to create extra light. 

G-E Power Groove Lamps are a product of the same 
General Electric Lamp research that has improved every 
G-E Fluorescent Lamp—whether it’s the slimline, high 


SAVE YOUR CUSTOMERS MONEY 


GENERAL@HELECTRIC 
SB°T12- STN COAL WHITE 


~ SLIMLINE 


Fa0Cw 3 COOL WHITE 


GENERAL GS) ELECTRIC 9 
PREHEAT- RAPID SY a. 


_ PREMIUM 3 


GENERAL@QELECTRIC 


F46TI2-CWHO HIGH OUTPUT 
COOL WHITE: é USA eS 


HIGH OUTPUT 


GENERAL @@ ELECTRIC 
E40EW COOL WHITE 
PREHEAT RAPIOSIART USA 


GENERALGOELECTRIC 


FaSPGITGWX POWER GROOVE 


POWER GROOVE > 


output, or one of General Electric’s two new 40-watt lamps. 


WHICH G-E MONEY SAVER LAMP IS THE BEST BUY? There’s 
one that will solve any lighting problem. And General Electric’s 
published record of performance leadership is your assurance 
that, if they use G-E Lamps exclusively, your customers’ light- 
ing systems stay up-to-date automatically. For more informa- 
tion call your G-E Lamp supplier or write: General Electric 
Co., Large Lamp Dept. C-010, Nela Park, Cleveland 12, Ohio. 


*General Electric trademark for its non-circular cross section fluorescent lamp 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


General Electric... where bright ideas become better lamps 
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Neoprene resists 
COLD FLOW 


n laboratory tests and on the job, 
eoprene synthetic rubber has 
roved its ability to resist perma- 
lent deformation under load. It 
ttays tough, resilient at high and 
ow temperatures. Other cable jack- 
‘ting materials get brittle when 
sold, soften when heated, flow when 
‘compressed. Not neoprene. 


Neoprene resists 
IMPACT 


a 


Neoprene is a tough, resilient jacketing that can 
take impact and abuse. In the most severe mining 
service it has proved its ability to withstand abra- 
sion... to resist gouging and tearing. It surpasses 
other cable jacketing materials in laboratory im- 
pact tests. It gives your cable the best protection 
available against abuse. 


Neoprene resists 
HEAT...OIL 


Neoprene jacketing resists exposure to 
oil, grease and a variety of chemicals 
and solvents. Its resistance to heat 
protects insulation at temperatures as 
high as 250° F. In addition, neoprene 
is flame resistant; it will not support 
combustion, an important factor among 
safety-conscious cable users in fac- 
tories, refineries and mines. 


< wie ae ae ~ia 
~~, oa a Min 
Oe ae. 


In the arctic, neoprene synthetic rubbe 
is used to protect radar domes—and yo 
can use this cold weather durability i 
cable that must serve outdoors in frigi 
winter weather. Neoprene jacketing stay 
flexible and resilient at low temperature 
... successfully meets specifications fc 
military cable designed for use at —65° | 


¥ 
installed January 6, 1935, these two test lengths of electrical cable have been exposed 
jut of doors to rain, snow, sun, ozone and industrial fumes for over a quarter century. 
Ine jacketed with ordinary rubber (right) is badly cracked, furrowed, embrittled. But 
che neoprene jacket (left) is still sound, tough, resilient—still able to give complete 
drotection to the cable. 


3 | meme” 
i y 
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IN A QUARTER CENTURY OF INDUSTRIAL SERVICE. 
—THERE’S NO DOUBT ABOUT NEOPRENE JACKETING 


For more information, write to: E. |. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Dept. EC-3, Wilmington 98, Delaware. 


NEOPRENE 


SYNTHETIC RUBBER 


REG. U. s. PAT. OFF 


Better Things for Better Living ... through Chemistry 


MSGILL’ 
i: 


electrical specialties are UNCONDITIONALLY GUARANTEED 


The McGill No. 41 Levolier 


switch is unconditionally guaranteed 
against failure in lighting circuits. 
6 amp. “T” 125 V. 3 amp. 250 V. 


McGILL LEVOLIER SWITCHES 


The same high standards of material selection and workmanship 
that make it possible for McGill to guarantee the No. 41 Levolier switch are 
applied to all McGill products, Levolier universal lever, toggle, 
momentary contact and special use switches from 3 to 20 amps have set 
performance records in a wide variety of uses. All are 

Underwriters’ Laboratories, Inc. inspected. 


MSGILL PORTABLE LAMP GUARDS 


LEVOLIER SHIECH — Apppoven 
AND SOCKET S-WiRE GROUNDED 
ASSEMBLY CONVENIENCE OUTLET 


McGill Lampguards 


are desion i SCREW SHELL ‘ 

eSig ed and built "O06" HEAVIER /, < (MPACT RESISTING 
: fHAM STANDARD ™ - MOLDED PHENOLIC 
to withstand rugged ” . PLASTIC HANDLE 


industrial service. Top 
_ quality and careful HUBBER CASKET 
workmanship assures a 
safe dependable light; 
where you want it, 
when you need it. Over 
100 different types — 
available including ELECTRICAL SPECIALTIES 
Grounded, Vapor. aa . 
Proof, and a variety of 
types of cages, handles 


and sizes. 


precision needle roller bearings 


iN sisi Ni ta ais Sie SN 


McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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Now! A new “Super Tape” for 


cold weather and heavy-duty uses 


“SCOTCH” Brand Electrical Tape No. 88 is 
an all new plastic electrical tape 20% thicker 
than ordinary plastic tapes. It was specially 
developed to be a “‘super’’ tape for the tough- 
est jobs—is super conformable under all 
climatic conditions. Even in cold weather, 
the extremely stable plastic backing retains 


Electrical Products 
Division 


**SCOTCH’? AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 3M CO., STs 
PAUL 6, MINN, EXPORT: 99 PARK AVE., NEW YORK 17. CANADA: LONDON, ONTARIOe 


gS. 

» Minnesora \ 
V \) 
\. yy 

JMinine ann Soe 
JMianuracrurine COMPANY 


oo» WHERE RESEARCH IS THE KEY TO TOMORROW 


easy handling properties and feel; the high- 
tack adhesive sticks at a touch and grips 
firmly. And the extra-tough flame retardant 
backing provides excellent resistance to 
abrasion, puncture, flame, acids, alkalies, oil, 
and weathering. For complete information, 
just clip and mail the coupon. ark 


— ee eer eee 


38M Co., 900 Bush Ave., 
St. Paul 6, Minn., Dept. EAA-30 


Please rush me complete information on your 
new cold-weather tape, “SCOTCH” Brand 
No. 88 Electrical Tape. 


NAME 


COMPANY 


ADDRESS = 


CITY ZONE STATE 


---------------] 


nn a cs es a A MS Se cee seme 
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Another Engineering Achievement 


16) 
“ QUAL ELEMENT 


FASTEST CLEARING TIME...less 
than 1/4 cycle in all but highest rat- 
ings. DUAL CIRCUIT PROTECTION 
... Exclusive thermal-alloy element 
gives instantaneous action onshort 
circuits. Cooler operating...low watt- 
age loss. Timed delay eliminates 
nuisance blowingon harmless over- 
loads...reduces replacement costs. 


FRE 


00,000 
MS 
AMPERES 


Knife blade and cartridge 
types. 30-600 amperes; 
250 and 600 volts—certi- 
fied by Electrical Testing 
Laboratories to interrupt 
100,000 RMS amperes. 


ECONOMY FUSE DIVISION 


FEDERAL PACIFIC ELECTRIC COMPANY 


FREE... Engineering Bulletin No. 
1330; and handy fuse selector for 
motor protection. Get yours 
through your electrical distributor, 
or write: Economy Fuse Division, 
Federal Pacific Electric Company, 
Dept. 454, Chicago 14, Illinois— 
The Best in Electrical Control, Dis- 
tribution and Power Equipment. 


CHICAGO, ILLINOIS 


76 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1960 


Another Engineering Achievement 


NEW 
TYPE A-PLUS 


MY 


SWITCHES 


Circuit Breaker 


Power Ratings >. | 
Fusible Switch 
Interrupting 


Capacity... 
Give Multiple 
Protection 


| They’re built like circuit breakers! These new switches stand at the head of their class in 
safety switch design. Get top marks in circuit protection with all these PLUS features: 


Instantaneous contact action 
High current carrying ratings 
Low maintenance cost 
De-ionizing arc chutes 
Fingertip operation 


PLUS 
PEUS 
PLUS 
PLUS 
PLUS 


Visible blades for safety 

High current interrupting capacities 

Low initial cost 

Silver alloy contacts 

Large handle—clearly visible ‘‘ON’’-"““OFF”’ 


There’s a complete line of safest, coolest, heavy-duty Type A COMMON SENSE NEUTRAL BARS 


Switches from 30a to 1200a. See your authorized FPE dis- 


All switches 30A thru 200A have solid 


tributor or write for Bulletin #1240. Federal Pacific Electric | jeutral blocks installed at no charge. On 
Company, General Offices: Dept. 460, Newark 1, New Jersey | switches 400A thru 1200A, the neutral 


assembly is separately packaged for in- 
stallation when required. 


FEDERAL PACIFIC ELECTRIC COMPANY 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1960 


77 


HERE’S 
WHY: 


AX 


OK 


SS 


NQQAG 


Light weight—weighs only 14 as much as steel . . . easier to handle 
regardless of the job . . . easy to cut, bend and thread, and without 
special tools .. . competitive in price . . . nonsparking for safer installa- 
tions .. . no special nonsparking tools required . . . corrosion resistance 
means no maintenance under normal service conditions . .. color coded 
for fast, accurate size identification. Approved by Underwriters’ 
Laboratories, Inc. . . . and it’s available from local distributor stocks 
for fast, dependable deliver 


ALUMINUM 
CONDUIT JOBS 
GO UP 
FASTER 


Aluminum conduit not only makes jobs go up easier, faster and therefore more profitably, but 
also helps you give your customers a higher quality, longer lasting installation. Why not use alu- 
minum conduit on your next job? Start enjoying all the many advantages which only timesaving, 
costsaving aluminum conduit can provide. Your local Alcoa or Rome distributor can give you 
all the facts and figures’ for any particular installation. Or, write to | 
Rome Cable Division of Alcoa, 2140-M Alcoa Bldg., Pittsburgh 19, Pa. 


ROME CABLE puwision oF ALCOA ROME CABLE 


DIVISION 


Your Guide to the Best in Aluminum Value 


For exciting drama watch “Alcoa Presents’’ every Tuesday, ABC-TV, and the Emmy Award winning “‘ Alcoa Theatre’’ alternate Mondays, NBC-TY 


~ 
SQ 


NIBQRE 
NN 
NG 


AHAC 


4000r600amp; 
Mains 


e@ Why waste time, space and money by installing sep- 


arate lighting and power panelboards? Square D now 100 
makes it easy to combine 120 and 240 volt lighting or 
and power loads up to 100 amperes, into one panel. 225 
Equally important, thanks to plug-in design and a amp 
complete range of circuit breakers (see opposite Mains 


page), you can get a real heavy duty industrial type 
panelboard with exactly the circuits you need—right 
out of your Square D distributor's stock.* 


*NBQ (plug-in) and NQOB (bolted connection) panelboards are 
also available factory-assembled for shipment direct to the job 


SQUARE J) COMPANY 
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comBines Both 
LOADS: 


FINEST BREAKER EVER BUILT! 


Qo Qo ao 
1-POLE 2-POLE 3-POLE 
15-50 Amp 15-70 Amp 15-50 Amp 


Qi Qi 
2-POLE 3-POLE 
70-100 Amp 70-100 Amp 


[D) ... design leadership FEATURES 


e Complete flexibility. Plug-in circuit breakers available 
up to 100 ampere three-pole in any arrangement. 

e Distributed phase bussing—reads like a wiring dia- 
gram. Two and three-pole breakers may be mounted 
anywhere in the panelboard. 

e Plenty of wiring room. 5 end gutters with 100 and 
225 ampere mains; 8’’ end gutters with 400 and 600 
ampere mains. 


e Quality lugs throughout. Approved for aluminum or 
copper wire. 

e Heavy duty enclosure. Galvanized steel boxes, full 
finished trim with a solid door. 


e Qwik-Open feature of lighting breaker prevents dam- 
age due to high resistance or ‘‘arcing” faults. 


e Ambient temperature compensation prevents nuisance 
tripping in high temperatures. 

© Trip indication tells instantly whether circuit has been 
turned off intentionally or has ‘‘tripped.’’ 

e Temperature-compensated — prevents nuisance trip-> 
ping. . 

e Common trip prevents single phasing or personal 
injury. 

e Single handles on two and three-pole breakers for 
modern, streamlined appearance. 

e Plated jaws and connectors assure positive connec- 
tions. 

e Heavy duty industrial quality for long life and trouble- 
free operation. 


Write for the complete story 
Address Square D Company, 1601 Mercer Road, Lexington, Kentucky 


wherever electricity is distributed and controlled 
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Sports lighting requires a combination of short-range and long-range Revere hinged poles illuminate this race track. Revere “2000” Series 
floodlights to provide gooc bility for participants and spectators, long-range, rear-serviced floodlights are mounted on the grand- 
and to add dramatic effect. Economical Revere Eliptor floodlights on stand roof to increase intensity of illumination at the finish line. 


Solve any outdoor lighting problem 
with Revere’s complete, matched line 


Peak lighting efficiency for any outdoor lighting application calls Revere components used 
for a number of components, each designed to do a specific part to light race track 

of the job. Solving outdoor lighting problems is much easier when 

you install Revere equipment because— 


1. Revere offers the widest line, making it easy for you to select 
the exact combination of components to solve any outdoor lighting 
problem. Everything you need from one reliable source simplifies —_No. 2000 Series 


ordering, assures on-schedule delivery of all components. etait 
oodlig 


2. Revere offers matched components . . . structurally matched 
for strength, balance, and perfect fit; design matched for peak 


lighting efficiency and best appearance. 
No. 3803 


3. Revere offers easier installation—lights, poles and accessories Eliptor Floodlight 
are made for each other. Installation is fast, easy, trouble-free. 


Write for Revere’s catalog of outdoor lighting equipment. 
You can solve any outdoor lighting problem with this complete, 
matched line. 


No. 199-D-30 
Hinged Pole 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue © Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 e¢ Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


® 
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«.. cuts Limitamp control installation 


Rated 2300- to 4600-volts for 
a-c motors up to 3000 hp. 


A draw-out contactor which automatically 
connects or disconnects as it is rolled in or 
out of the enclosure! 


This is just one of the revolutionary 
design features in General Electric’s new 
Limitamp motor control ...a new design 
which cuts installation time in half! 


During installation the contactor is easily 
withdrawn, leaving ample room to enter the 
enclosure, pull both motor and incoming 
power cables and make connections. When 
cables are connected, barriers are placed in 
position to seal off incoming line cable and 
a-c bus. The motor cable—located in its 
own raceway—is completely accessible 
when the starter is de-energized. 


* Reg. Trade-mark of General Electric Company 


As the contactor is rolled back in, stab-on 
contacts automatically plug into the de- 
energized power circuit. At the same time, 
control power is automatically engaged. 
Installation time is held to a minimum. 


Ask your G-E Apparatus Sales Engineer 
about other advanced-design installation, 
operation, performance and maintenance 
features of new Limitamp control. Or, write. 
Sect. 783-11, General Electric Co., Sche- 
nectady, N. Y. for Bulletin GEA-6893. In- 
dustry Control Dept., Salem, Va. 


Progress /s Our Most Important Product 


GENERAL( > ELECTRIC 


Above you see magnified sections of ordinary cable insulation 
(left) and Anaconda Butyl (AB) Cable insulation (right). 


so fine they actually hold water. ! 


TWO BIG REASONS WHY ANACONDA BUTYL (AE 


1. SPECIALIZED DEVELOPMENT 


Because Anaconda was the first to develop butyl-insulated 
cable—and because butyl handles differently from other 
rubbers—many problems came up during development. 
Here are some examples—and how Anaconda engineers 
solved them. 

A mixing problem: Like all raw rubbers, butyl in its raw 
state is a practically useless material. So it’s mixed with 
specially selected additives and ingredients. Because it is 
very difficult to disperse these ingredients in butyl, Ana- 
conda had to develop an entirely new mixing process and 
separate facilities to avoid contamination. Look at the com- 
parison photos and see how successful it is. 

A shielding problem: To eliminate laborious and time- 
consuming cleaning of insulation surfaces, Anaconda de- 


veloped a semiconducting tape* which firmly adheres} 
the insulation—and yet is easy to remove during splicl 
and terminating. 
Even a vulcanizing problem: Ordinary vulcanizing equ 
ment might have a tendency to deform butyl insulation. 
Anaconda developed huge vulcanizing tanks which adr 
steam faster, vulcanize quicker and eliminate distortion 

These few examples show you the types of proble 
Anaconda engineers were up against. Their solutions hi 
show you why you can be sure Anaconda Butyl (AB) cq 
is the finest cable you can buy. 


2. SPECIALIZED MANUFACTURE 


Anaconda’s new Marion Mill was designed to handle o 
one product—Anaconda Butyl (AB) Cable. 


Close-up of semiconducting strand-shielding tape being applied to 500-Mcm tinned copper conductor. 


Wp 


anaconda development—semiconducting tape—adheres firmly to insulation, yet removes easily, facilitating splicing and terminating. 


EANS | RELIABLE | HIGH-VOLTAGE CABLE 


1e men behind this highly specialized equipment have 
one job... to study and improve the design and manu- 
ire of rubber-insulated high-voltage cable. Here are a 
of the many places where they built precision ri ght into 
sroduction line. 


lation purity: For extra protection against contamina- 
the unvulcanized Anaconda Buty] is passed through a 
s of screens, one of which is so fine it will hold water. 


id-shield taping: For better equalization of internal 
rical stress, Anaconda applies a special fine-mesh semi- 
lucting tape under the insulation of all stranded high- 
ge cables. 


anizing in lead: Conventional lead presses must stop 
ically for refilling—severely heating up and often 


damaging the cable section in the die block, so Anaconda 
extrudes lead continuously. In the next step, exceptionally 
large drums are used for vulcanizing in lead to eliminate 
distortion of jackets and insulation. 

These few examples help show you that the manufacture 
of Anaconda Butyl (AB) is highly specialized, highly pre- 
cise—and why Anaconda offers you the big advantage of 
consistent high quality. spat tannileateee ee 


ASK THE MAN FROM 


ANACONDA 


ABOUT BUTYL (AB) HIGH-VOLTAGE CABLE ei 
eas 


> reel entering large vulcanizing tank which vulcanizes cable quicker than conventional methods, eliminating distortion of insulation. 
g o 
c BLL i 
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but only the Westinghouse Lamp has six 


Despite similar appearance and ratings, these fluorescent 
lamps are not the same. One is a better lamp—and a 
better buy—because it’s the only fluorescent lamp with 
all 6 advances described below. That lamp is made by 
Westinghouse. It costs you no more than any other 
leading brand—but it will give you years of trouble- 
free, efficient lighting. 

1. MORE EFFICIENT PHOSPHORS—A special Westinghouse 
process selects Ultralume™ phosphor particles of a 


size proven to give more efficient lighting. 

2. BRIGHTER END TO END—Lead wires are plated with 
super-hard Chrome Vanadium to make sure Westing- 
house tubes stay bright, end to end. 

3. BUILT-IN “SHOCK ABSORBERS”—Specially designed West- 
inghouse anodes act as buffers to cushion the terrific 
shock of electron bombardment and improve lamp life. 


4, “RAINCOATS” FOR RELIABLE STARTING — Silicone “‘raincoats”’ 
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important advances that make it a better buy! 


disperse moisture which can collect on exterior surfaces 
and prevent lamps from starting. 


5. MIXED GASES — Westinghouse uses a precise mixture of 
certain rare gases, under exact pressure, to improve the 
light output. 


6. TRIPLE-COILED ELECTRODES — To protect electrodes from the 
sudden electron bombardment when thelampisfirst turn- 
ed on. Emission material is quickly heated, fully protected. 


you CAN BE SURE 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


ues Westin 


WESTINGHOUSE LAMP DIVISION, Westinghouse Electric Corporation, 


Regardless of the type or wattage of fluorescent lamps 
you buy, you will get better value, more light for your 
money, and longer, trouble-free service if you specify 
and insist on Westinghouse fluorescent lamps. 
Westinghouse makes a complete line, from tiny 4-watt 
lamps for instrument lighting to the giant 96-inch 
Super-Hi™ Lamps for store, street, and factory light 
ing. Contact your authorized Westinghouse lamp 
agent or nearest Westinghouse sales office. 


house 


Bloomfield, N. J. 
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YEARS AHEAD... 
that’s why the job demands SLIPKNOT 


FREE CUT? 


Spry, 


x2 
© MASSACRYSES 


ER 
O, 


“Os 


Whether you're splicing transmission lines or 
residential outlets, every splice you make 
must be final, safe and permanent. You can’t 
afford any tape but the best . . . and the best 
costs no more. SLIPKNOT PLASTIC ELECTRICAL 
TaPeE is the choice of the country’s most expe- 
rienced electricians, because it handles easily, 
conforms readily, and snugs and stays down. 


With adhesive permanently anchored to 
vinyl base, with controlled tension for proper 
stretch without dangerous thinning — with 
absolute conformity, roll after perfect roll — 
no wonder SLIPKNOT is the specified tape. The 
patented cutter, packed free with every 66-foot 
roll, speeds the job and saves you money. 


Find out why SLIPKNOT is found in all the 
best splices. Try a roll today. 


SOLD ONLY 
THRU 
RECOGNIZED 
DISTRIBUTORS 


PLYMOUTH RUBBER COMPANY, INC. 


Makers of SLIPKNOT FRICTION TAPE — most widely used in the world CANTON, MASSACHUSETTS 


QUALITY SINCE 1896 


88 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1960 


ELECTRICAL 
CONSTRUCTION 


59TH YEAR * MARCH, 1960 


AND MAINTENANCE 


Electric Heat is the Key 


Opening in Chicago this month, March 21 to 23, the first National 
Electric Home Heating Exhibition and Symposium marks the begin- 
ning of a new era of electrical development. Only a few years ago, 
such a meeting would have little more than academic interest to 
most electrical engineers and contractors. Today a practical under- 
standing of electric space heating equipment and application tech- 
nology is, or soon will be, essential to the conduct of their daily 
business. 


Behind the swing to electric heat is a pattern of trends forcing 
a change in traditional attitudes. Summer electric utility system 
peaks, already common and for most systems inevitable, are upset- 
ting long-established load criteria. Electric heat is a natural and 
logical seasonal complement to the climbing demands of summer 
cooling. 


Balancing air conditioning load is only one part, however, of a 
much bigger issue—the battle for the consumer’s energy dollar. 
The gas industry is going after it aggressively. If they can sell 
gas heat, they know they have a good chance to capture the 
refrigerator, range, water heater and dryer. They are not going 
to be content with only the heating service. They have a growing 
array of highly attractive major appliances to include in their 
package. 


Heat is emerging, consequently, as the major key to the future of 
residential electrification. With electric heat, home equipment and 
appliances are entirely electric. High-capacity wiring is routine. 
Thus the all-electric Gold Medallion home presents an incontestable 
value in modern living. But any lesser objective leaves the door 
conveniently ajar for competing services. 


Many electrical industry people still view electric heat as a fine 
prospect, but comfortably off in some indefinite future. Exposure 
to the fine programs scheduled in Chicago this month could provide 
them with a much needed education. The era of electric heat is 
already here. It is a vital component of the total service package 
that only the electrical industry can provide to the public. 


(bm. VY Lat 
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Goodyear uses 


NATIONAL ELECTRIC 
NEPCO-LOK in plants 


around the world 


Thousands upon thousands of feet of Nepco-Lok Interlocked 
Armored Cable are installed in Goodyear plants from the 
Philippines to Scotland. Typical installation is found in the 
Goodyear Venezuela plant where more than 20,000 feet of 
various sizes has been installed for the primary and secondary 
power distribution systems. 


NATIONAL ELECTRIC DIVISION 


Nepco-Lok Interlocked Armored Cable is the ideal material 
to use where there is danger of mechanical damage. It is 
easy to install and gives complete flexibility. If a line has to 
be replaced, Nepco-Lok is 100 percent salvageable. 

For information, write: National Electric Division, H. K. 
Porter Company, Inc., Porter Bldg., Pittsburgh 19, Pennsylvania. 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION, 

PEERLESS ELECTRIC DIVISION; Specialty Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractoties— REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, 

eVULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER 
COMPANY de MEXICO, S. A.; and in Canada, Refractories, “‘Disston’’ Tools, “Federal” Wires and Cables, ‘‘Nepcoduct’’ Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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IBSON MANUFACTURING COMPANY 


19 Piedmont Circle, N. E., Atlanta 9, Georgia 


A new fixture of surpassing beauty. It features a one-piece, 
wrap-around, color-stable diffuser of low brightness and 
striking design, accented with end plates of gold or white. 
““Plugs-in’”’ on the exclusive Gibson Uni-Race. Metal or 
clear plastic top plates available. Rapid start or slimline. 


Write for complete descriptive literature. 
Pat. Pend. 
MAKERS OF THE 


FIXTURES THAT 
JUST “PLUG-IN” 


Commercial, Troffers, Industrial 


| DON’T CARE | WANT TO KNOW 
WHAT MAKE WHAT MAKE 
CIRCUIT BREAKER CIRCUIT BREAKER 
: | GET ba Ei 


ho gets the best 
| switchboard buy ? 


Don’t buy switchboards blind. Most of your switchboard dollar goes into the circuit 
breakers. Be sure you know what make circuit breakers you are going to get before 
you buy your switchboard. And if it isn’t I-T-E, kick like crazy. Because I-T-E 
gives you more value. Yet you pay no more. Want proof? Among independent 
switchboard builders everywhere, I-T-E is first choice. 


Write today for the new bulletin on I-T-E molded case circuit breakers. 
I-T-E Circuit Breaker Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 


(fh) I-T-E CIRCUIT BREAKER COMPANY 
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A Manual of 


By W. J. Novak 


A practical application and design reference covering 


e@ heating equipment 
@ heat-loss calculations 
@ thermal insulation 

@ cost estimating 

e@ electrical wiring 


with complete tables of heat-loss factors, insulation curves, and 


climatic design data. 
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HEATING EQUIPMENT 


either by resistance heaters or by heat pumps, 

in an approximate 7-or-8 to 1 ratio, respectively. 
In the former, heat is generated by the passage of 
electric current through the resistance afforded by 
copper conductors or other electrically conductive 
materials; heat pumps accomplish the exchange of 
heat from one medium, such as air or water, to the 
space to be heated, or from the space to be cooled to 
the air or water. 


F citer i space heating today is accomplished 


Resistance Heaters 


Resistance heaters include wall units, floor fur- 
naces, central furnaces, duct insert heaters, unit 
heaters, portables, insulated conductors embedded in 
the ceiling or floor, and ceiling units. 

Wall units may be flush-mounted or recessed, in- 
corporating a radiant glass or ceramic panel, heating 
coils, or other form of heating element, with or with- 
out a built-in fan. 

Ceiling units, similar to wall panels, may include 
built-in fluorescent or incandescent lamps intended 


Electric space heating—received initially as a 
curiosity, looked upon for years as an expensive 
luxury, and, as acceptance increased, described as 
the heat of the future—is today firmly established 
in some three-quarters of a million American homes 
and commercial and industrial structures not as a 
curiosity, not as a luxury, but as an economical 
and practical means of meeting modern heating 
requirements. 

Initially developed and researched by the elec- 
trical industry, electric heat is generating interest 
throughout the heating field. Its exciting potentials, 
indicated by a variety of market, electric utility and 
user surveys, have been responsible for diversifica- 
tion of lines by established manufacturers to better 
satisfy the demands and preferences of a wider 
range of prospective customers. 

Such diversification, plus constant product research 
by the leading manufacturers to better their existing 
equipment, has characterized the past year or two 
as a period of market growth and product improve- 


- 


principally for use in baths. Infrared lamps are also 
used as the heat source for such applications; 
built-in fans for gentle circulation of the heat are 
usually available. 

Floor furnaces, usually depending upon natural 
convection to distribute heat from the heating ele- 
ment, are recessed into the floor in a central location 
and are intended for comparatively small occupancies. 

The central furnace is perhaps closest in operation 
to the fuel-fired furnace, resistance elements replac- 
ing the combustion chamber. The heat is distributed 
by means of blowers and ducts. More recent models 
have stepped controls to permit energizing successive 
sections of the heating element in accordance with 
the amount of heat needed. A modification of the 
central furnace distributes unheated air through the 
ducts, heating being accomplished by duct insert 
heaters located in the registers of each room. In 
either case, the same ducts may be used to distribute 
cooled air during the summer months from a central 
air conditioner. 

Baseboard units, as their name implies, are in- 
stalled along the base of the wall. Similar to wall 
units as to types of heating elements, these units 
provide a more distributed source of heat. Their 
relatively unrestricted length also permits a compact 
cross-section—roughly 2 by 7 in. Improved types 
contain automatic safety cut-offs which interrupt 
the current should any part of the baseboard be 
blocked, preventing the dissipation of the heat. The 
baseboard type is also available incorporating an en- 
closed recirculating hot water system, the heat being 
imparted first to the water and then to the space to 
be heated. 

Heating cable is manufactured in standard lengths 
to produce a specified rate of heat when connected 


ELECTRIC HEATING INSTALLATIONS 


(Complete Buildings)* 
Resistance Heating 


As of As of Estimated Estimated 
Dec. 1 June 30 by Dec. 31 by Dec. 31 
1957 1959 1959 1960 


261 ,000 
29 ,000 
290,000 


548 ,000 
33,000 
581,000 


579 ,000 
34,250 
613,250 


Heat Pumps** 


14,500 
9,000 
23,500 


33,700 
27,100 
60,800 


43,300 
35,600 
78,900 


Total, resistance heating plus 
heat pumps 


313,500 641, 800 692,150 822,050 


* Electrical World surveys (Dec. 1959, 100 utilities reporting; June, 1959, 134 utilities 


ment rather than as one introducing any radically 
new ideas or heating methods. 


reporting). 
** Capacities of 2V2 hp and up. 
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across its rated voltage. It is used embedded in 
ceiling plaster or between two layers of ceiling gyp- 
sum board, or within a concrete floor slab, It com- 
prises the most widely distributed heat source, since 
it is installed in closely spaced rows over all unob- 
structed ceiling or floor areas. 

Unit heaters, used chiefly for spot heating of 
industrial or commercial areas, use a relatively strong 
fan or blower to force air through a heating element 
configuration and into the space to be heated. Louvers 
are usually provided for direction control. A distinc- 
tive form of the unit heater of comparatively recent 
development is frequently called the schoolroom 
heater-ventilator, although its use has not been re- 
stricted to schools. Its flexible operation permits cool 
outdoor air to be drawn in and directed through heat- 
ing elements by a blower to the space to be heated; 
or, with the heating elements deenergized, the cool 
outdoor air may be used to ventilate when cooling 
rather than heating is required. An indoor intake 
permits warm air to be mixed with the cool air in 
various proportions before passing through the heat- 
ing coils. 

Infrared radiant heating is finding increased use 
where more complete heating is unnecessary or un- 
economical. Typical examples are a bowling alley, 
where units heat the spectators only, heating not 
being needed over the alleys; and sidewalk areas 
adjacent to store show windows, intended to keep 
prospective shoppers comfortable. Quartz lamps, hav- 
ing a very high output in the infrared region, are 
becoming popular as the heat source for such applica- 
tions. 


Heat Pumps 


Heat pumps operate on a “reverse cycle” principle; 
they extract heat from a space during the warm sea- 
son, and by either a manual or automatic switching 
operation, introduce heat into the space during cold 
weather, extracting heat from either the air, water 
or ground. 

Units using water as a source of heat are practical 
where well water or stream, river or lake water 
substantially above the freezing temperature is avail- 
able. Heat drawn from the ground by means of water 
pumped through embedded pipes is of relatively con- 
stant temperature, but the installation is expensive 
and sufficient ground area is not always available for 
laying the pipes. Also, available heat varies with 
shifting soil conditions. 

Units drawing heat from the air are most widely 
used, since air is always available. The disadvantage 
here is that large equipment capacities are necessary 
in areas where air temperatures drop substantially 
below 20F, since a larger volume of air must be han- 
dled to extract sufficient heat. Recent developments 
using compound compressors (two compressors in 
series) have made operation practical down to —20F, 
but installed plant is extensive and not yet practical 
for small heating requirements. 

Heat pump capacity is usually designed to handle 
the air conditoning load. When outside temperatures 
become too low for the installed capacity to handle 
heating loads, supplementary resistance heaters are 
usually provided for additional heat. Small room heat 
pumps developed in the past few years permit room- 
by-room control not practical with central systems. 


ELECTRIC SERVICE and distribution equipment on ga- 
rage wall for a 5-ton residential heat-pump installation 
includes protective devices (top panel) for supplementary 
heaters installed in duct and, directly beneath, a 100-amp 
pullout for these heaters. In this installation, both heat 
pump and auxiliary heaters were located in the crawl 
space. 

Blast-type duct heaters such as used on this job, 
usually including several elements energized one at a 
time as heat is required, must be approved for the pur- 
pose with proper protective equipment provided for each 
element, since build-up of heat in duct can lead to 
hazardous conditions. Extra depth of crawl space should 
be provided for such installations to insure sufficient 
safe working room for maintenance and servicing of 
equipment, with all controls located remotely as shown 
above. Lower left-hand panel contains 60-amp safety 
switch for heat pump; right-hand panel includes 100- 
amp pullout for lighting and appliance circuits. Service 
conductors are two 4/0 and one No. 2 RH-RW. 


Although higher in initial cost and maintenance 
costs than resistance heaters, heat pumps offer the 
advantage of lower overall operating costs due to the 
“free heat’? extracted from the external source. In 
addition, the total costs of both heating and cooling 
are often not a great deal more than heating alone 
with any other system. 


Application and Installation 


Heating equipment is located so as to replace most 
effectively the heat lost to the outdoors and to 
eliminate as far as possible any cold surfaces to 
which body heat can radiate. Wall panels and base- 
board heaters are therefore placed on outside walls, 
preferably beneath window areas. In this position, 
they can effectively raise the temperature of the wall 
and inside glass surfaces. Convection currents set up 
within the room tend to move downward across the 
cooler window surfaces, combining with infiltrating 
air to produce a constant downdraft across the glass. 
Heat rising from units beneath the window helps 
neutralize this downdraft and prevents the cool air 
from circulating through the room. Locating the 
units at the baseboard or lower portion of the walls 
helps warm cool floors, while the natural rise of heat 
keeps ceilings warm. 
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CEILING CABLE configuration on first layer of gypsum 
board in living room is continued up onto ceiling over 
stairway leading to second floor. Note clearance provided 
around ceiling lighting fixture. Usual practice is to allow 
8 in. on all sides of outlet box. 


Ceilings heated with embedded cable radiate di- 
rectly to the floor, thus creating comfortable temper- 
ature levels on both floor and ceiling as well as on 
all objects between. Walls are heated by direct radia- 
tion, by reradiation from furniture and other objects, 
and by natural convection of air within the room. 
Where large window areas are present, it may be 
desirable to provide additional capacity beneath the 
windows in the form of baseboard heaters or, where 
slab floors exist, a few runs of floor cable in the slab 
beneath the windows. 

Floor warming is used more extensively in the 
United Kingdom than in this country; milder weather 
conditions (3000 to 4000 degree-days) and smaller 
design temperature differences (approximately 35 
deg F) are contributing factors. However, low off- 
peak electric rates, where they exist, make floor 
warming worth considering in certain commercial or 
institutional applications because of the ability of a 
floor to retain its heat for a considerable period after 
power is shut off. In such cases the floor must have 
a relatively high thermal storage capability so that 
little operation is necessary other than in off-peak 
periods. 

Experience in Great Britain has shown that con- 
sumption over a seven-month heating season approxi- 
mates 1500 kwhrs per kw heat loss, based on estab- 
lished practice limiting floor surface temperatures to 
75F with an average inside design temperature of 60 
to 65F. Equivalent installations in this country for 
the same degree-days would expectedly show higher 
consumption, since we prefer higher floor tempera- 
tures (80 to 85F) and higher space temperatures 
(70F). 

Choice of ceiling or floor systems over other types 
is influenced greatly by the extent of occupancy. 
Heated floors or ceilings are practical in residences 
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NON-HEATING LEADS on both ends of ceiling cable are 
planned to end up near the thermostat location. Protected 
by loom, they are brought up into attic space, down 
through top wall plate into stud space, and down to 
thermostat box. 


and in other structures which are occupied through- 
out the working day. Due to the time and energy 
required to bring the floor or ceiling to working tem- 
perature, it would be costly to make such an installa- 
tion where heating would be required only one or 
two days a week, such as in a church. Floor warming 
is finding increased usage to supplement other types 
of heating systems, such as for warming vestibules 
and entranceways and for increasing floor tempera- 
tures of kindergarten rooms in schools where much 
activity takes place on the floor. 


Wiring 


Wiring of resistance heating equipment presents 
no particular problems. Built-in terminals and wir- 
ing space are provided for connection to line or 
thermostat conductors. In most cases heaters are 
designed so that standard 60C conductors can be 
brought directly to the/heater. The most desirable 
room installation includes a single wall-mounted 
thermostat to control all heaters in the room, all 
heaters normally being fed by the same circuit. The 
branch circuit breaker or switch serves as heater 
disconnect, although the thermostat may serve this 
purpose if it contains an “off” position and breaks 
all ungrounded conductors. 

Many local codes have been established to control 
heating installations. The National Electrical Code 
contains special provisions for fixed electric space 
heating in Art. 422, dealing principally with em- 
bedded cable. It requires wiring above heated ceil- 
ings and within thermal insulation to be not less 
than 2 in. above the heated ceiling and derated for 
an operating temperature of 50C. It is consequently 
advantageous to locate all wiring above the insula- 
tion. To avoid a similar derating requirement in 
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walls, wiring should not be run directly behind wall 
panels or baseboard heaters. 

Heating cable may not be installed in closet ceil- 
ings, over cabinets which extend to the ceiling, under 
walls or partitions, inside walls, or, except for a 
single run of cable, may not pass back and forth over 
partitions or walls which extend to the ceiling. This 
exception is generally interpreted to permit use of 
the same cable for heating, in addition to a main 
room, a small vestibule or room separated by a 
partition without a door; or a bathroom plus dressing 
room or hallway, both spaces controlled by the same 
thermostat. 

Cable runs in plaster or between layers of gypsum 
board must be not less than 13 in. center to center, 
must not exceed 2? watts per foot, and must be se- 
cured at least every 16 in. Cable in concrete slabs 
must be spaced at least 1 in. apart. 

Local codes may impose further restrictions. It is 
customary, for example, to leave at least 8 in. of 
clearance between ceiling cable and lighting fixtures. 
Thus, fixtures must be marked off on ceiling before 
cable is laid. Cable is usually run parallel to joists, 
with slightly wider spacing between adjacent runs 
under joists (approximately 24 in.) to provide suffi- 
cient space for nailing the lower layer of gypsum 
board where used and thus reduce danger of nailing 
into the cable. 

Cable circuits should be planned to end up near 
the spot where the thermostat is to be placed, so that 
the two non-heating leads may be run down to the 
outlet box on which the thermostat is to be mounted. 
These non-heating leads (red for 230 volts, yellow for 
115 volts) are protected by loom. 

Heating cable in ceilings and floors must be in- 
stalled in continuous lengths as supplied by the 
manufacturer. The length and type of metal alloy 
used as the conductor are designed to produce the 
rated output when operated at rated voltage; hence 
any modification of the length will change the output 
and affect cable life. 

The voltage available at the terminals of resist- 
ance heating equipment is important to proper opera- 
tion; undervoltage could be responsible for grossly 
undersizing installed capacity. Some contributing 
factors are pointed out in Fig. 39. 

Heat pumps are treated as standard motor loads, 
with particular attention to those sections of the 
code pertaining to hermetic motors”. 


Control 


Local control of temperature in each room is a big 
advantage of resistance heating equipment and room 
heat pumps; but particular attention must be given 
the thermostat location for optimum results. It 
should be mounted 5 ft or less from the floor on an 
inside wall to avoid the direct effect of lower-tem- 
perature outside walls. It should not receive the 
direct output of a heater, nor should it be in a posi- 
tion to be affected by drafts when doors are opened. 
Direct heat from lamps or appliances will cause 
erratic and inefficient operation. 

Both line- and low-voltage thermostats are avail- 
able, the latter operating in conjunction with a relay. 
Both perform satisfactorily, although more accuracy 


* See references on last page of article (page 124). 


should be expected of the low-voltage type because 
of lower current-carrying requirements for contacts. 

A single heater installed as a supplementary source 
of heat or to serve a specific function, such as heat- 
ing an entranceway or vestibule, may use a built-in 
thermostat to sense the temperature in that particu- 
lar spot. It is usually preferable to use a wall-mounted 
thermostat where several heaters are used to serve 
a room. 

Floor heating systems are sometimes provided with 
floor thermostats for limiting floor temperature to 
avoid heat damage to floor finishes or where there is 
particular concern over discomfort produced by 
excessive floor temperatures. Where this is the only 
method of control, wide variations are likely to occur 
as outside temperature varies. Operation of room air 
thermostats in conjunction with floor limiting ther- 
mostats produce more satisfactory results. More 
commonly, room thermostats are used exclusively 
without regard to variations in floor temperature. 

Some flexibility in the rate of control is lost in 
floor systems due to the thermal lag of the large 
heated floor mass. The relative importance of this 
point depends to some extent on the activity of the 
occupants. Where they are at rest or sedentary a good 


- portion of the time, it may be advisable to make 


some provision for the use of convection units within 
the heated space to be used as needed. 


CEILING CABLE approved for installation between two 
layers of gypsum board is required to be installed in 
mastic. Without the mastic, dead air between the cable 
runs acts as a reservoir for hot air, decreasing the sys- 
tem’s efficiency and increasing the possibility of cable 
burnouts. The mastic also prevents ‘‘creeping’’ of the 
cable with expansion and contraction accompanying 
temperature changes. Laboratory tests on cable used 
without mastic have found properly spaced adjacent cable 
runs actually making contact with each other, producing 
a hot spot and subsequent burnout. 

The plaster and sand mixture normally used as a 
mastic is a good conductor of heat and thus accelerates 
the dissipation of heat from the entire circumference 
of the cable. In addition, it improves the conductance 
from the cable to the gypsum board where the cable does 
not make direct contact; even in the most careful instal- 
lations small irregularities in construction and material 
prevent perfect contact between the cable and both lay- 
ers of gypsum board throughout the entire cable length. 
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HEATING DESIGN 


culations have been devised and published. 

These methods may very well give approxi- 
mately correct results, but they may also lead to dis- 
astrous results, depending upon the experience of 
the user and the types of structures involved. There 
is no sure substitute for a knowledge of detailed cal- 
culations. An experienced man applying time-saving 
methods to specific types of structures knows their 
limitations and is able to make adjustments. Apply- 
ing stock formulas, charts and sliding rules indis- 
criminately can lead to undersized or oversized sys- 
tems with a resultant mistrust on the part of the 
customer of both the contractor and electric heating 
in general. 

It is hoped that the information presented here 
will provide a background of information and under- 
standing for direct application to most heating jobs 
encountered or for further research and study. 


Mics short-cut methods of making heat-loss cal- 


Heat Loss 


The amount of heat which is needed to maintain 
the desired temperature within a structure is equal 
to that which is lost by transmission through the 
floor, walls and ceiling and by infiltration through 
cracks around windows, doors, other openings, and 
between framing members. These two general types 
of loss may be termed transmission heat loss and in- 
filtration heat loss. The former does not involve 
actual passage of air from the inside to the outside, 
as does the latter. Since a temperature difference 
exists through a wall, for example, heat is trans- 
mitted to the outside (1) by conduction due to the 
direct contact existing between building materials, 
(2) by convection due to any circulating air inside 
the stud spaces, and (8) by radiation across any 
existing air spaces in the wall or materials, regard- 
less of how minute they may be. The transmitted 
heat loss will be directly proportional to the ability 
of the building materials to transmit heat, the time 
over which the heat is transmitted, the surface area 
considered, and the difference in temperature between 
the inside surface of the structure and the outside of 
the structure. There is also an additional small loss 
both inside and outside due to the difference in tem- 
perature between the surface of the building and the 
ambient air. 

The first step in sizing heating equipment then 
is to determine as closely as possible the heat loss 
of the structure under the most severe conditions 
expected. This loss is expressed either in “Btu 
per hour per sq ft per degree difference in tempera- 
ture between outdoors and indoors,” or in “watts 
per sq ft per degree temperature difference.” The 


latter units have been used quite extensively in’ 
electric heat work principally because equipment 
is rated in watts, and electrical men are perhaps 

more familiar with watts than Btu per hour. One 

may be converted to the other readily through the 

relationships 


Btu/hr 
3.413 


Btu = watts X 3.413. 


Fig. 9 lists equivalent values of the two units. 

The electrical man should understand both units 
to be fully conversant with other people in the heat- 
ing business, the insulator, and the builder. Both 
terms will be used here, depending upon which can 
better express the point under discussion. 

Note that “watts” incorporate the concept of time, 
hence “watts per hour” is incorrect and should never 
be used. Where it is necessary to relate watts to 
time in calculations to keep dimensions straight, 
it may be helpful to substitute ‘“‘watt-hours per 
hour” for “watts.” Thus both “watts” and “Btu per 
hour” designate the rate of heat loss, while “kilo- 
watt-hours” and “Btu” designate a definite quantity 
of heat. The total heat loss over an entire heating 
season involves multiplying the rate of loss by the 
time period involved. ‘This is discussed more fully 
under “Heating Costs.” 

The total heat loss requires that the following be 
known: 

(1) the heat-loss factors of all building materials 

used; 

(2) the floor, wall, ceiling, glass, and door areas 
and volume of all spaces to be heated; 

(3) the temperature to be maintained indoors, 
commonly known as the “inside design tem- 
temperature,” ‘control temperature,” or “con- 
trol point’; 

(4) the coldest expected outdoor temperature 
with which the heating system is to cope, 
called the “outdoor design temperature”; and 

(5) the amount and “heat-loss factor” of infiltrat- 
ing cold air. 

These points will be discussed in detail. 

1. Heat-loss factors. Controlled tests have been 
made for all common building materials to determine 
their relative heat-transmitting ability, called con- 
ductivity, expressed in “Btu per hr per sq ft per 
deg temp diff per inch of thickness.” This value, 
divided by the thickness, gives the conductance of 
the material of specified /thickness, which is known 
as the U-factor or heat-loss factor. Thus the 
higher the U-factor, the greater will be the conduct- 
ance, and the greater will be the rate of heat loss. 
Similarly, insulating materials have low U-factors, 
or high resistance. Resistance, as would be expected, 
is the reciprocal of conductance, expressed in “de- 
grees F per Btu per hour sq ft,” and is used to 
obtain the overall U-factors of complete building 
walls, ceilings, etc. Representative lists of heat- 
loss factors for common building constructions are 
given in Figs. 3 through 17. 

2. Room area and volume. Since heat-loss factors 
are given “per square foot,” it is necessary to mul- 
tiply these factors by the wall, ceiling, floor or 
glass area to which they apply. Areas are obtained 
by direct measurement or from information on build- 


= Btu/hr X 0.293 


watts = 
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ing plans. The room volume is commonly used in 
the evaluation of the amount of infiltrating air, 
hence the ceiling height must be obtained. 


3. Inside design temperature. This is the tem- 
perature to which the thermostat is to be set. In 
this country, residential heating is usually designed 
assuming this value to be 70F. 

Departures from the 70F figure are often made 
for certain rooms of the house during design. Cap- 
~acity is usually provided to maintain temperatures 
from 80 to 85F at design condition in bathrooms, 
basement playrooms, or rooms having large glass 
exposures. Higher bathroom temperatures are de- 
sirable since occupants will often be unclothed; 
basement playrooms do not get the benefit of solar 
heat or heat from appliances, etc., from the floor 
above. Large glass areas have a colder inner sur- 
face than the walls and promote loss of body heat 
by radiation; and the insulating effect of the air 
space in double-glass construction decreases with 
the increase in temperature difference across the air 
space. 

Some areas are designed for temperatures lower 
than 70F. A heated garage need be designed for 
only 40F to eliminate freezing temperatures. Spaces 
where people are more active, such as industrial 
plants and bowling alleys, are designed for indoor 
temperatures as low as 55F, depending upon the 
activity involved. 


4. Outside design temperature. A good deal of 
judgment is required to accurately anticipate the 
severity of a winter. It is impractical to attempt 
to install enough capacity to maintain heat based 
on lowest recorded temperatures for the area, since 
they are obviously infrequent and short-lived. A 
temperature 10 or 15 degrees higher than the lowest 
recorded has been the usual choice for this factor. 
The 1959 Guide of the American Society of Heating, 
Refrigerating and Air Conditioning Engineers’, long 
a standard for heating design data, lists several 
choices for the outside design temperature, based 
on the frequency with which each occurs in any given 
area. The temperature which occurs only once in 
18 years is indicated as a conservative value for 
most uses, expecting that lower temperatures will 
be of short duration and that the heat storage 
capacity of the structure will prevent the indoor 
temperature from dropping to an uncomfortable 
level during such periods. These values are included 
in Fig. 38. Many designers feel that for well in- 
sulated electrically heated structures, higher values 
than those given may be used. Factors which must 
be considered in making this choice include the 
relative importance of an absolutely constant in- 
door temperature, significant local weather varia- 
tions, conditions of occupancy, local wind conditions, 
and fluctuations of daily temperatures outdoors. 
Subtracting the outdoor design temperature from 
the indoor design temperature gives the design 
temperature difference. It is important to under- 
stand that use of this design temperature difference 
in sizing heating equipment does not mean that the 
indoor temperature cannot be adjusted to higher 
values by the occupant. It does mean, however, 
that if the temperature outdoors were to remain 
at the outside design temperature for long periods, 


FIG. 1. FUNDAMENTAL RELATIONSHIPS 
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Direction and 
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heat flow 
- ; _—-Sheathing 
Gypsum 
board Building poner 


Outside surface 


The heat-léss factor of any building section depends upon the 
thermal resistance encountered by the heat in its passage from the 
inside fo the outside. Just as the total electrical resistance of a 
series electrical circuit is the sum of the series resistances, so is the 
overall thermal resistance equal io the sum of the thermal resist- 
ances of each material making up the section. Thus for the wall 
shown in the illustration, the total resistance is made up of the 
individual resistances of the inside surface, the gypsum board, the 
insulation, the gir space, the sheathing, building paper, siding, and 
outside surface. These resistances are given in the table, As shown, 
they add up to 11.37. Taking the reciprocal gives the U-factor of 
the woll, 088 Btu /hr/sq ft/deg ID. 

If is evident from the figure that if the path of heat js assumed 
through the sted rather than between the studs, the total resistance 
_will be different, the resistance of the stud taking the place of the 
resistance of the insulation and air space. Thus the overall U-factor 
of the wall, considering both paths of heat flow, will depend upon 
the relative areas to which each path applies. [his is discussed more 
fully in the section on Framing Correction. 


Thermal values 


Conduct- 
ance 


Wall element 


Inside surface 
Gypsum board, % in. 
Mineral wool insulation, 2 in. 
| Vertical air space, 1% in. 
Pine sheathing, 25/32 in. 
Building paper 
| Wood siding, 1x8 in. 
Outside surface 


Total resistance 
U-factor (Btu/hr/sq ft/deg F TD) 
U-factor (watts/sq ft/deg F TD) 


man where 

t=thickness 
= — in inches 
E Cc 


k=Btu/hr/sq ft/deg F TD/in. 
C=Btu/hr/sq ft/deg F TD 
R=deg F/Btu/hr/sq ft 


U-factor__ 293 


| U-factor __ 1 a 
(watts) Total resistance 


(Btu) — Total resistance 
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(1) Transmission loss = heat-loss factor X area XX temp. diff. 
(watts) (watts /sq ft/deg TD) (sq ft) (deg F) 
FIG. 2 (2) Infiltration loss = heat-loss factor X volume X temp. diff. 
SUMMARY OF (watts) (watts/cu ft/deg TD) (cu ft) (deg F) 
(3) Slab loss = heat-loss factor X perimeter X temp. diff. 
HEAT-LOSS (watts) (watts/ft/degTD) (ft) (deg F) 


For any one room, formula (1) is applied in turn to walls, floors, 
ceilings, windows and doors to give total transmission loss; formula 
(2) gives total infiltration loss for the room; formula (3) is used in 
place of (1) when floor is a concrete slab laid on or near the ground. 


FORMULAS 


The total room loss is the sum of the two formulas involved. 


the heating system could not be expected to maintain 
a temperature indoors higher than the indoor design 
temperature (70F) for any length of time. At all 
other times, there is excess capacity which may be 
used to produce higher indoor temperatures. 


5. Infiltration. Air leakage through cracks around 
windows and doors and through the building mate- 
rials themselves is caused by differences in pressure 
inside and out due to the wind and to differences 
in air density. Any such air leaking in will be at 
outside temperature, and the heating system must 
have sufficient additional capacity to heat this air. 

The tightness of the building will determine the 
amount of air leakage for any given orientation, 
type of structure, and wind speed. Obviously, the 
amount of leakage is difficult to assess, there being 
so many variables. It is common to assume for 
electric heating applications that the air in a resi- 
dence changes completely once every hour through 
a combination of air leakage, doors and windows 
being opened, and artificial ventilation. Any spe- 
cial conditions changing this figure drastically should 
be taken into consideration (see Fig. 34). 

Where all materials are closely fitted, insulation 
is carefully and tightly installed, all windows and 
doors are weather-stripped and protected with storm 
sash, and the house location and orientation is such 


Special Considerations 


Some exceptions to this general 
procedure should be noted. Where 
heating cable is embedded in the 
ceiling, the temperature difference 
between the inside and outside 
surfaces is much greater than for 
an unheated ceiling, since ceiling 
temperatures at the design condi- 
tion are in the neighborhood of 
100 or 110F. The design tempera- 
ture difference should be increased 

“ accordingly in calculating ceiling 
losses. Some heating designers 
prefer to consider temperatures 
for floor and ceiling other than the 
room temperature, due to the nat- 
ural tendency of heat to rise. Thus 
for a conventional ceiling in a 
70F room, a temperature of 75 or 
80F may be assumed, with a floor 


so as to be subject to no extraordinary winds, the 
estimator may be perfectly justified in assuming only 
3 air change per hour. On the other hand, combina- 
tions of large glass areas, no storm sash, vulnera- 
bility to wind, and careless construction could dictate 
use of two air changes per hour. Only experience 
in judging these conditions and a knowledge of 
the builder’s workmanship can enable the heating 
man to pass accurate judgment. 


Calculations 


These five values having been determined, the 
next step is to calculate the overall heat loss of each 
space to be heated. The heat-loss factor for the 
walls, ceiling, floor, glass area, doors and infiltrating 
air must be substituted in the following formulas, 
the total loss being the sum of the two. 

Transmission 
heat loss 
Infiltration 
heat loss 

Results of these calculations should be entered 
in some type of estimate sheet. Most heating manu- 
facturers supply such a form. Following this pro- 
cedure on an orderly basis will eliminate errors of 
omission and by the simple use of a carbon, will pro- 
vide a valuable record for future reference. 


= heat-loss factor X area X design temp. diff. 


= heat-loss factor X volume X design temp. diff. 


temperature of 65F. The wall is 
figured at 70F, since the tempera- 
ture averages out from floor to 
ceiling. 

Closets are normally calculated 
as part of the room into which 
they open; room heaters will keep 
closet temperatures at a comforta- 
ble level. Where an open stairway 
to another heated room is built on 
an outside wall, the entire stair- 
way heat loss should be included 
with that of the room in the main 
living area into which the stair- 
way opens. This includes the total 
outside wall area and the ceiling 
above the stairway, if the space 
above the ceiling is unheated. If 
an unheated area such as a base- 
ment exists beneath the stairway, 


apg 
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loss through treads and risers 
must also be included. 

Heat loss through stairway to 
an unheated space should be di- 
vided among the rooms which the 
cold stairway walls face. Such 
walls, even though they are in- 
terior walls, must be insulated. 

Window heat losses are likely to 
vary: with the type of heating sys- 
tem used, since the heat loss 
through glass is affected by the 
temperatures of room surfaces 

a which radiate heat to the glass. 
WW Thus large glass areas exposed to 
a heated ceiling would conduct 
more heat than the same areas ex- 
posed to a room heated with base- 
board units. A rigorous treatment 
of window losses would include a 
determination of the actual tem- 
perature of the inside glass sur- 
face. Assuming equal areas of 
110F-heated-ceiling and 70F-un- 
heated-wall facing a window, an 
indoor design temperature of ap- 
proximately 90F rather than 70F 
would probably produce more re- 
alistic glass losses than the usual 
T70F. However, window drapes and 
shades where they are used tend 
to neutralize the effect of these 
temperatures, lowering the glass 
surface temperature. 

Where basements are heated, 
basement heat loss is governed 
partly by the temperature of the 
earth, the existing frost level, and 

the proportion of wall above 

(o grade. Representative basement 
heat-loss factors are given in Figs. 
13 and 14. 

Floor heat loss calculations usu- 
ally require special attention, de- 
pending upon the space below. 
Where there is a heated room or 
basement below, there is no floor 
heat loss, provided that the tem- 
perature of the space below is the 


fy same as that above the floor. If a 


basement is kept at say 40F solely 
to keep water pipes from freezing, 
a 380-degree temperature differ- 


ence should be assumed and losses 
determined accordingly. If the 


‘Selecting Heater Capacity 


The sum of all heat losses for a given room will 
give the heater capacity required for the room. 
Manufacturers’ literature should be consulted, and 
the rating of the heater type desired which most 
closely approximates the calculated heat loss should 
be chosen. If the rating available is reasonably 
close but lower than the calculated loss, it should 
not be cause for concern, since calculated loss is at 
the design condition, and no credit has been taken 


basement is unheated, it is com- 
mon practice to consider a 30- to 
35-degree differential, although 
more accurate means for deter- 
ming the unheated basement tem- 
perature have been proposed and 
should be considered’. Floor losses 
may exceed expectations in the 
fall and spring, when basal ground 
(or well-water) temperatures are 
lower than the outside tempera- 
ture. 

The same considerations apply 
to tight, unventilated crawl spaces 
below the floor. Where the space 


is ventilated, outdoor temperature 
may be considered to exist beneath 
the floor. 

Attics or attic spaces above ceil- 
ings should be well ventilated, 
hence outdoor temperature may 
also be assumed above the ceiling 
under such conditions. Precise 
calculations considering roof 
structure and size of ventilating 
spaces will usually result in a 
higher temperature, but use of out- 
door temperature will be on the 
safe side without unduly exagger- 
ating the losses (see Fig. 19). 

Heat loss through concrete slabs 
is affected both by earth tempera- 
ture and by the outside tempera- 
ture. Applicable heat-loss factors 
have been developed which, when 
multiplied by the perimeter of the 
slab and the design temperature 
difference, approximate the slab 
loss. These factors are given in 
Fig. 12. The formula to be used 
is thus 
Slab heat _ Heat-loss factor < slab 
loss (watts) perimeter X design TD 

Where an outside door opens 
into a vestibule, foyer, or long hall, 
such a space is usually calculated 
as a room in itself, and heat is 
provided. Otherwise, hall losses 
may be added to those of adjacent 
rooms in sizing the capacity of 
these rooms, and no heater is 
placed in the hall. (An exception 
of course, occurs where a cable 
system is used, in which case all 
such spaces are heated.) 


for the contribution of heat from lighting, applian- 
ces, etc. Also, small deficiencies in one room are 
likely to be counter-balanced by similar excesses in 
another room. (See Fig. 39 for effects of voltage.) 

It is wise to consider several units of lower rating 
rather than a single-output heater where possible. 
The units may thus be separated to produce a more 
even and more comfortable heat distribution, usually 
at lower surface temperatures. 
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FIG. 3. FRAME FLOORS (Heat flow down) 
‘4 is $ TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Type of floor above joists 
Wood subfloor (25/32 in.) and felt plus 
Type of ceiling Cement Plywood | Insulating board 
below joists* (1% in.) Hard- (% in.) (¥% in.) and 
and wood and hardboard 
ceramic floor floor tile (% in.) and 
tile (% in.) | or linoleum | floor tile or 
(Y in.) (¥% in.) | linoleum (% in.) 
it E AT No ceiling below; bottom of joists exposed 
to basement or crawl space.......... .091 .082 .079 .072 
Metal lath and plaster (% in.).......... .064 .060 .058 .054 
LO SS Gypsum board (% in.)........-..020055 061 057 056 052 
Wood lath and plaster................ .060 .056 .055 -051 
Gypsum lath (¥% in.) and plaster........ 4060) -/).,056 .055 .051 
FACTO RS Insulating board (¥% in.)............... .050 047 .046 .043 
Insulating board lath (¥2 in.) and plaster. . .049 .046 .045 .043 
Acoustical tile (% in.) on wood furring.... .047 .045 044 .041 
Acoustical tile (% in.) on gypsum board 
(Wo dn) Base oe HS Se eee .045 .042 .041 .039 


* Plaster assumed of sand-aggregate, Y2-in. thick, unless otherwise specified. 
To adjust these factors for insulation and framing, see Figs. 21, 22, 23 and 30. 


FIG. 4. CONCRETE FLOORS (Heat flow down) 
TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Ceiling applied Ceiling suspended below slab 
No directly to 
Concrete finish concrete slab Gypsum board Acoustical tile 

deck Type of finish floor above slab ceiling; (¥% in.) Metal 
(inches) bare Acoustical |—————_|_ lath On furring On gypsum 
concrete | Plaster tile With- | With and or channels | board (% in.) : 

slab | (Y% in.) ————————_|__ out plaster | plaster |= 5 
Yo in. | % in. | plaster | (% in.) | (% in.) | Y% in. | % in. | Y% in. | % in. 


Bare slab; no finish floor above. ..... : i .086 | .073 .077 .075 .081 | .064 | .056 | .059 
Floor tile or linoleum (Y% in.) or ceramic 
tile on terrazzo (1 in.).............. : : .085 | .072 .076 .075 .080 | .062 | .054 | .058 
Wood block (a1 Gsind) panes a cetuselactes ; . .071 | .062 .065 .064 .068 | .054 | .049 | .051 
Wood subfloor (25/32 in.), felt and hard- 
wood (% in.) on sleepers...........| . E .049 | .045 .046 .045 .048 | .041 | .038 | .039 


Bare slab; no finish floor above : 3 .079 | .068 .071 .070 .075 | .058 | .053 | .056 
Floor tile or linoleum (Ye in.) or ceramic 
tile on terrazzo (1 in.).............. las 3 .078 | .067 .071 069 .074 | .058 | .052 | .055 
Wood:block1S/i6stn) sunk eee ; ; .066 | .058 .061 059 .063 | .051 | .048 | .049 
Wood subfloor (25/32 in.), felt and hard- 
wood (% in.) on sleepers i : .047 | .043 .044 .043 -045 | .039 | .036 | .037 


To adjust these factors for insulation, see Figs. 21 and 22. 


FIG. 5. CONCRETE CEILINGS (Heat flow up) 
TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Ceiling applied Ceiling suspended below slab 
No directly to = 
Concrete finish concrete slab Gypsum board Acoustical tile 
deck Type of finish floor above slab ceiling; |— (¥% in.) LE eh a 
(inches) bare Acoustical |©|———————-——_|_ lath On furring On gypsum 
concrete] Plaster tile With- | With and or channels | board (% in.) 
slab | (Y% in.) out | plaster: plaster, |—————_____ | ——_ 
Yo in. | % in. | plaster | (% in.) | (% in.) | % in. | % in. | Y% in. | % in. 
Bare slab; no finish floor above........ .181 .179 | .104 | .086 .105 .102 .113 | .082 | .069 | .074 | .064 
Floor tile or linoleum (Y%% in.) or ceramic 
4 to 6 tile on terrazzo (1 in). ............. 175 .173 | .102 | .085 .103 . 100 .110 | .079 | .068 | .073 | .064 
Wood block (13/16 in.)..............- .124 .123 | .083 | .071 . 083 .081 .088 | .067 | .059 | .062 | .055 
Wood subfloor (25/32 in.), felt and hard- 
wood (% in.) on sleepers........... .070 .070 | .056 | .049 .055 .053 .057 | .047 | .043 | .045 | .041 
Bare slab; no finish floor above........ 151 .149 | .094 | .079 094 .092 .100 | .074 | .064 | .068 | .060 
Floor tile or linoleum (Ys in.) or ceramic 
8 to 10 tile on terrazzo (1 in.).............. . 147 .146 | .092 | .078 .093 .090 .099 | .073 | .064 | .067 | .060 
Wood block (13/16 in.)............0. .109 108 | .076 | .066 .076 .074 .080 | .062 | .057 | .058 | .052 
Wood subfloor (25/32 in.), felt and hard- 
wood (% in.) on sleepers........... 065 .065 | .052 | .047 052 .051 .054 | .045 | .041 .043 | .039 


To adjust these factors for insulation, see Figs. 21 and 22. 
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FIG. 6. FRAME CEILINGS (Heat flow up) 
TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Type of floor above joists 


No floor Wood subfloor (25/32 in.) and felt plus 
above. 
Type of ceiling below joists* Top of joists 


Wood Cement Plywood Insulating board 


exposed to subfloor (1% in.) (% in.) and (% in.) and 
ventilated only and Hardwood floor tile hardboard (4 in.) 
attic space (25/32 in.) ceramic floor or and floor tile 
tile (% in.) linoleum or linoleum 


(Y% in.) (% in. (Y in.) 


Metal lath and plaster (% in.)..............-.. wavs .092 .082 .075 .072 
Gypsumiboard) (He) ii.) ci oirce acts eta sie tie eva. x's .190 .087 .078 .071 .069 
Wood lath and plaster . 181 .085 .076 .070 .068 
Gypsum lath (¥% in.) and plaster .180 .085 .076 .070 .068 


Insulating board (Y2 in.)... 0.2.0.0... 0... e eee 111 .065 .060 .056 .055 
Insulating board lath (% in.) and plaster . 107 .064 059 .055 054 
Acoustical tile (3% in.) on furring .098 .061 .056 .053 .051 
Acoustical tile (%4 in.) on gypsum board (% in.)... .088 .057 .053 .050 .049 


* Plaster assumed of sand-aggregate, '2-in. thick, unless otherwise specifled, 
To adjust these factors for insulation and framing, see Figs. 21, 22, 24 and 31. 


FIG. 7. FRAME WALLS (Heat flow outward) 
TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Exterior finish** 
Wood siding, wood shingles, Wood shingles with insulated backer Brick veneer or 
or wood panels board or asphalt insulating siding plywood (% in.) 
Interior —— 
finish* Sheathing Sheathing Sheathing 
Insulating Insulating Insulating 
Ply- | Gyp- board Ply- | Gyp- board Ply- | Gyp- board 
wood | sum | Wood |————————| wood | sum | Wood |-—————————| wood | sum _ | Wood | 
board Yo in. | 1 in. board Ya in. | 1 in. board Yin. | 1 in. 
Metal lath and plaster (% 
ITs eceeaste ee thane ated Sci .092 | .091 | .077 | .072 | .061 | .081 | .080 | .069 | .065 | .056 | .105 | .103 | .086 | .079 | .066 
Gypsum board (% in.) or 
plywood (4 in.)........ .087 | .086 | .073 | .069 | .059 | .075 | .074 | .064 | .061 | .053 | .099 | .097 | .081 | .076 | .064 
Wood lath or gypsum lath 
(¥% in.) and plaster.....| .085 | .084 | .072 | .067 | .058 | .073 | .072 | .063 | .059 | .052 | .096 | .094 | .079 | .074 | .062 
Wood panels (% in.)......| .074 | .073 | .063 | .060 | .052 | .065 | .064 | .057 | .054 | .047 | .082 | .080 | .069 | .065 | .056 
Insulating board lath (Y% in.) 
and plaster............ .064 | .064 | .056 | .054 | .047 | .057 | .057 | .051 | .049 | .043 | .071 | .070 | .061 | .058 | .050 


* Plaster assumed of sand-aggregate, '2-In. thick, unless otherwise specifled. 
** Sheathing details: Gypsum 2"; Plywood 5/16”; Wood 25/32” plus building paper; Insulating Board 25/32”. Furring strips 1” thick are assumed 
between Wood shingles and gypsum, plywood and insulating board. 
To adjust these factors for insulation and framing, see Figs. 21, 22, 25 and 29. 


FIG. 8. MASONRY WALLS (Heat flow outward) 
TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Exterior finish 


Face brick (4 in.) or stone (4 in.) or Common brick (4 in.) or 
precast concrete (4 to 6 in.) precast concrete (8 in.) 
plus plus 
Interior finish* 
Concrete block Hollow clay tile Concrete Concrete block | Hollow clay tile Concrete 
backing backing backing backing backing backing 
Thickness of backing (inches) Thickness of back ng (inches) 


4 8 12 4 8 12 4 8 12 4 8 12 4 8 12 4 8 12 


Bare masonry wall; no ‘interior 


MISH casera Nee ee oie ia 143.120 .112] .120 .092 .077]| .177 .161 .148] .123 .106 .100| .106 .084 .071 | .147 .137 .127 
Plaster (¥% in.) applied directly to 

MCBONEY; cor, tetera c: apaceto tela ore ste 136 .115 .108| .115 .089 .075| .166 .152 .140} .117 .102 .096] .102 .081 .069] .140 .130 .121 
Metal lath and plaster (% in.) on 

PULCING sree. AN tate es ope 093 .083 .079| .083 .069 .060] .106 .100 .096| .084 .076 .073| .076 .064 .056| .095 091 .086 


Gypsum lath (¥% in.) on furring. .| .088 .079 .075| .079 .066 .058| .100 .095 .090} .080 .072 .070| .072 .061 .054]| .090 .086 .082 
Wood lath or gypsum lath (% in.) 


and plaster on furring........ 086 .077 .074| .077 .065 .057| .097 .092 .088| .078 .071 .068| .071 .060 .053 | .087 .083 .080 
Insulating board lath (Y in.) and 
plaster on furring..... A Haiees 065 .060 .058| .060 .052 .047]| .071 .068 .066| .061 .056 .054| .056 .049 .044| .066 .064 .062 


* Plaster assumed of sand-aggregate, 2-in. thick, unless otherwise specifled. 
To adjust these factors for insulation, see Figs. 21 and 22. 
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FIG. 11.HOLLOW GLASS BLOCKS © 


(Heat flow horizontal) 
TRANSMISSION HEAT LOSS (watts per sq ft per deg F temp diff) 


FIG. 10. INFILTRATION 


(Watts per cu ft per deg F temp diff) 


Yo air change 1 air change 2 air changes Nominal size (inches) Undivided With glass fiber 
per hr per hr per hr cavity dividing cavity 
6 x 6 x 4 thick 176 = 
8 x 8 x 4 thick 165 141 
.0027 .0053 .0106 12 x 12 x 4 thick ANGE .129 


FIG. 13. BASEMENT WALLS AND FLOORS 


(Below grade) * 
TRANSMISSION HEAT LOSS** (Watts per sq ft) 


FIG. 12. CONCRETE FLOOR SLABS“ 


(Unheated) 
TRANSMISSION HEAT LOSS (Waits per ft of exposed edge) 


Outdoor design Edge insulation thickness (inches) ** Ground water . 
temperature (deg F) temperature Walls Flocers 
1 2 (deg F) 
| 
—20 to —30 16 14.5 40 1.76 0.88 
—10 to —20 14.5 13 50 WIZ, 0.59 
0 to —10 13.5 | 12 60 0.59 0.29 


* At or near grade level 


** Insulation should extend 24 in. horizontally under slab; <r 24 in. down 
along the foundation wall below slab level. See Fig. 18. 
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* Representative concrete or concrete block construction 
** Based on 7OF indoor design temperature 


FIG. 14. 
BASEMENT WALLS 


(Above grade) 


FIG. 15. 
SKYLIGHTS 


(Heat flow up) 


FIG. 16 
WINDOWS 


(Heat flow horizontal) 


FIG. 17 
SOLID WOOD DOORS 


(Heat flow outward) 


TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Concrete block 
Wall Concrete (Three oval core) 
thickness (sand aggregate) |- - ——— 
(in.) Cinder Sand and gravel 
aggregate | aggregate 
8 197 114 150 
10 178 — —_- 
.107 


Type of sash 
| glass | %4-in. Ya-in. | 1-in. 
| air =| air or more 
| space space | air space 
| 
Large sheets of glass; no sash. 410 | .205 .194 | -185 
NVOOCRrten do cin Bon ene nee 370%) 2185 174 .166 
Steel hea ua ipo ae 410 | .206 194 185 
Aluminom®: 2.0) pd See 45] | 226 212 | .203 
| 


* 80% glass, 20% sash 


TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Unit-type Single glass 
double glazing** | with storm sash 
Type of sash Single 
glass Y-in. VY, -in, Va -in. 1-in. 
air air air or more 
space | space space air space 
| | 
| 
Large sheets; no sash) .331 .179 161 161 155 
WY OO tea tpann eter 299 161 =|} .147 141 
Steel tk Sta. ecmd i WeR33i1 AVAL Nelle?) 161 ley: 
AVON nce sear as SCODuealae clio7. .210 Ag. .170 


* Windows assumed 80% glass, 20% sash 
** Sealed units; two panes in same opening 


TRANSMISSION HEAT LOSS (Watts per sq ft per deg F temp diff) 


Door thickness (in.) Exposed door With glass 
| storm door 
Nominal Actual | 

Thin panel * 249 . 114 
1 25/32 .188 | .108 
1 1/4 1 1/16 -161 | .100 
1d 2 1 5/16 144 094 
1 3/4 1 3/8 141 | 091 
2 1 5/8 .126 .082 
PEIN PZ 2 1/8 .105 | .076 
3 2 5/8 091 | .067 


* Thin wood panel or single panes of glass 
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INSULATION 
AND MOISTURE 


ating costs are both determined by the amount of 

heat lost from a structure, it is logical that avail- 
able economical means of reducing the heat loss 
should be used. A check of the heat-loss formulas 
shows that the U-factor is the only element which 
the designer can reasonably expect to influence. From 
Fig. 1, it is evident that the U-factor may be re- 
duced by creating additional thermal resistance be- 
tween the inside and outside of the building section. 
This is usually done by means of fibrous insulation 
or reflective air spaces in the space created by the 
studs or joists. 


G sting installed heating capacity and annual oper- 


Fibrous Insulation 


Note in Fig. 1 that the 2 in. of insulation have 
the greatest resistance by far of all the wall ele- 
ments, 7.40. Thus the resistance of 1 in. would be 
8.70; and if the entire stud space were filled, the 
resistance would be 8§ x 3.70 or 18.4, quite an im- 
provement over the resistance of 8.87 provided by 
the 2 in. plus the air space. Figs. 21 and 22 show the 
effect on U-factors of various insulation thicknesses. 

Fibrous insulation, such as mineral wool, vermicu- 
lite, macerated paper, and wood and vegetable fiber, 
is manufactured either in self-contained blankets or 
batts or as loose fill. The thermal resistance provided 
per inch thickness by these materials varies from 
2.08 to 4.00 deg F/Btu/hr/sq ft. Blankets and batts 
are made in thicknesses up to 6 in. and may be 
completely enclosed on three sides with a paper back- 
ing, a tough asphalt-coated draft paper covering the 
remaining side to act as a vapor barrier; or the paper 
backing may be omitted. Flanges extend from either 
side for stapling to studs. The term “blanket” orig- 
inally applied to longer lengths which could be rolled 
up, “batts” designating 2-, 4- and 8-ft lengths. The 
two terms are now used more or less indiscriminately, 
however. 

Loose fill is either applied by hand from bags or, 
more usually, by pneumatic blowing equipment. 
Thicknesses of insulation greater than 6 in. are nor- 
mally installed in this manner, although thicknesses 
less than 6 in. may be. Where loose fill is used in 
walls, it is done pneumatically. Walls of existing 
homes are usually insulated in this manner. 

Factors affecting the choice of fibrous materials in- 
clude their thermal resistance, the effectiveness of 
the vapor barrier, whether they are fire- and mois- 
ture-resistant and vermin- and rodent-resistant, and 
the initial installed cost. 


FIG. 18. SLAB INSULATION’ 


A. Thermal Properties 


Thermal 
resistance 
per inch 


Thicknesses 
available 
(inches) 


Type insulation 


2, 3, 4, 5 1.82 to 2.22 


Cellular glass enclosing 
sealed-in gas 


Glass fibers with 3233 to. 3.85 
plastic binder 

Cane or wood fiber | Ya, 25/32, 1, 
board and up 

Hard cellular rubber | Ya, %, 1, 1%, 


enclosing sealed-in gas | 1, 2 | 


a, Vet Yan 


2.50 to 2.86 


4.00 to 5.00 


B. Design Temperature Adjustment 


Multiply resistance values in drawings 
Outside design by the following factors: 
temperature, 
degrees F Unheated slabs Heated slabs 
—20 1.00 1.50 
0 0.75 1.13 
+20 | 0.50 | 0.75 


Reflective Insulation 


Air is a relatively good insulator; since it is a 
mixture of gases, it does not permit conduction as 
readily as a solid. But its fluidity permits changes in 
pressure in a confined space, which, combined with 
temperature differences, creates convection currents 
that transmit heat. Heat is also radiated directly 
from surface to surface across an air space, the 
amount depending upon the temperature difference 
across the space, the thickness of the space, and the 
relative ability of the surfaces to reflect heat, called 
reflectivity. ; 

The opposite of reflectivity is emissivity, which is 
a measure of the amount of heat which passes 
through a surface in a direction away from the 
source of heat. The most highly reflective surfaces 
thus have the lowest emissivities and therefore create 
conditions of highest thermal resistance when they 
are used in conjunction with an air space. The com- 
bined effect of two facing surfaces is designated by 
the effective emissivity of the space. 

Refer again to Fig. 1. Note that the 18-in. air 
space resistance is 0.97, approximately equal to that 
of the 25/32-in. wood siding. Ordinary building ma- 
terials have a high emissivity, numerically equal to 
0.82 as compared with the theoretical maximum of 
1.0. Decreasing the emissivity of one of the two 
surfaces bounding the air space (the outer face of 
the insulation or the inner surface of the sheathing) 
would increase the thermal resistance value of the 
air space. This may be done by adding a reflective 
material, such as bright aluminum foil, to one of 
these surfaces. This would decrease the effective 
emissivity of the space from 0.82 to 0.05, with a 
resultant increase in resistance to the neighborhood 
of 2.6, this figure being influenced to a certain extent 
by the temperature difference. Adding aluminum foil 
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Celt eataten 


B. Representative Constructions (Resistance values shown are per inch for minimum comfort at —20F.) 


R=2.0 R=I.0 Roofing 
felt 


Been. > “= Fill grade 


TEEBERIO a _ 
“ POM Me 
secarerecereneeet 


6"for-20%F fb 
O" for O°F y ase 


SLAB ON GROUND 


Slab Roofing 
felt 


Flashing. 


FLOATING SLAB FOUNDATIONS 


to the other of the two surfaces would further reduce 
the emissivity to 0.03, not much of an improvement. 
Therefore economics will usually dictate against pro- 
viding a second reflective surface facing the first, 
the net gain being insufficient to justify the cost. 

Controlled tests have shown that the resistance 
of a reflective air space increases steadily as the 
thickness of the space increases to about # in., and 
very slowly thereafter. Therefore in the example 
discussed above, the resistance of the air space would 
change insignificantly if the mineral wool were omit- 
ted and the air space increased to the full depth of 
the stud, or 32 in. 

The maximum thermal resistance that could be 
expected of this stud space, then (for a given tem- 
perature difference) would be around 2.6. However, 
the fact that a #-in. air space also produces a resist- 
ance of about 2.6 suggests that if the stud space were 
divided into several #-in. reflective air spaces, each 
would contribute a resistance of 2.6. Thus if a sheet 
of aluminum foil were positioned in the center of the 
stud space, two air spaces would be created, each 
having one reflective surface, producing a total re- 
sistance of 5.2. Four such spaces, created by three 
sheets of aluminum (or by two sheets of aluminum 
and a paper separator in between), would increase 
the resistance to 2.6 x 4 or approximately 10.4. A 
procedure for determining these resistances, taking 
space thickness, emissivity, and temperature differ- 
ence into consideration, is outlined in Reference 11. 

Reflective material suitable for such purposes is 
commercially available in collapsible assemblies with 
flanges which may be expanded and nailed to sides 
of the studs, multiple air spaces being created as 
the assembly is expanded. 

The direction of heat flow has been found to affect 
the insulating value of air spaces, influenced chiefly 
by the amount of convection and conduction involved. 


CBee 


R=20 R= LO Slab 


space 


Roofing 


Outside 
felt 


Silerarertere: 
PB SSO oe 
© BIBS KR eR 


SLAB OVER 
CRAWL SPACE 


Due to the tendency of heat to rise, air spaces in the 
floor provide the greatest resistance to winter heat 
loss. A single #-in. reflective air space of 0.05 effec- 
tive emissivity under the same conditions of tempera- 
ture difference as the above example would have a 
resistance of 1.84 located in the ceiling and 3.57 lo- 
cated in the floor. It would therefore seem that re- 
flective insulation, as it is called, would find its 
greatest application for heating purposes installed in 
the floor, and such is the case. 


Slab Insulation 


As noted in the section on design, the greatest 
proportion of heat loss through concrete slab fioors 
is from the edges, which are affected by the outdoor 
temperature, rather than from the interior of the 
slab, which is affected more by the higher ground 
temperature below the slab. Therefore, major effort 
should be directed toward reducing edge losses. This 
may be done using insulating materials such as are 
listed in Fig. 18A, installed in manner indicated. 

Use of certain lightweight-aggregate concretes 
will also reduce heat loss down through the slab, 
but restriction of downward flow of heat will usu- 
ally result in an increase in edge loss. Extending 
the insulation down vertically at the foundation 
forces the heat which is not restricted by the edge 
insulation to encounter considerable earth resistance 
in its path down through the ground beneath the 
slab, under the edge insulation, and up through the 
earth to the outside air. Extending the insulation 
horizontally under the slab raises the temperature 
of the floor surface close to the walls. 

Some concrete slabs are laid over crawl spaces. 
Heat loss is likely to be greater in such cases hbe- 
cause of the depth of foundation exposed to the out- 
side air and the resulting lower temperatures under 
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FIG. 19. EFFECT OF OUTDOOR TEMPERATURE ON INSULATION SAVINGS 


Calculated savings assuming attic 
at outdoor design temperature  _o@™ 
and basement at 32° 7 


In estimating savings in operating costs due to installation of 
thermal insulation, care must be taken to use average outdoor 
temperatures rather than design temperatures. Use of design 
temperatures would give the heat-loss reduction if the design 
temperature existed throughout the heating season, which it 
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@)Calcutated savings 
using actual meas- 
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does not. ¢ ured temperatures 
Special attention should also be given attic, crawl space and P of attic and 
basement temperatures in this respect. If the outdoor temper- ¢ basement 


ature is assumed to exist in a ventilated crawl space and attic, 
for example, the net reduction in heat loss for the ceiling and 
floor will be a greater percentage of the total loss than if more 
accurate temperatures were used; therefore the indicated say- 
ings due to insulation would be higher than would actually be 
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Percent savings due to insulation 
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realized. 


The accompanying curves show such exaggerated results as 


revealed by measurements in four identical test houses. ® 


the slab; therefore insulation should line the en- 
tire inside surface of the foundation wall. 

Resistance values indicated on the drawings of 
Fig. 18C are minimum for comfort at an outdoor 
design temperature of —20F. These values may be 
reduced for other design temperatures by applying 
the factors of Table 18B. Note that if embedded heat- 
ing cable is used, these values should be increased. 

Roofing felt is used to provide waterproofing to 
prevent wet cement from leaking into the fill before 
setting, and to protect the insulation from moisture 
in the soil. 

Insulation is chosen on the basis of its insulating 
value, initial cost, structural strength, ability to 
withstand moisture, mildew, termites, etc., and ease 
of installation. Some may be made to adhere to the 
foundation; others may require keys or metal ties to 
hold them in place. 


Economic Factors 


Obviously, insulation is an effective means of 
increasing the thermal resistance of a building shell 
to reduce heat loss. Selection of interior and ex- 
terior finishes of higher resistances, such as in- 
sulating board lath and sheathing, will further 
reduce the loss; but where great thicknesses of insu- 
lation are used, such gains are negligible and hardly 
justifiable economically. 

The degree to which a floor, wall or ceiling should 
be insulated from an economical standpoint cannot 
be stated arbitrarily. Each case must be judged 
individually, with all factors considered. For a resi- 
dence, insulation is economically sound to the point 
that it reduces the cost of initial equipment and an- 
nual operating costs sufficiently to lower the sum of 
annual mortgage payments and electric heating bills. 
Further insulation may be chosen for the additional 
comfort it provides. Included in the insulating 
costs are storm windows and doors; no insulating 


| i ib 
= | I> 2 25 


Insulation thickness (inches) 


job is complete unless means are taken to reduce the 
relatively large glass heat loss and discomfort accom- 
panying radiation of body heat to cold glass and 
door surfaces. Storm sash and weatherproofing are 
also instrumental in reducing infiltration losses. 

Cost considerations in the insulation of commer- 
cial or industrial structures must necessarily include 
factors different from those considered for resi- 
dences, such as income taxes; hence the thickness of 
insulation which is economically feasible for one will 
not be the same for the other. Also, the many differ- 
ent construction methods used in commercial or in- 
dustrial buildings affect the manner in which the 
insulation may be installed. The same thickness of 
insulation installed in two different ways in the 
ceiling or roof, for example, may produce two widely 
separated values of thermal resistance as well as radi- 
eally different installed costs.” 

Minimum insulation recommendations made by 
NEMA for electric heating and subsequently adopted 
by the FHA are shown in Fig. 20. Substantially, 
these resistances indicate 6 in, of mineral wool or 
equivalent in the ceiling, 83 in. in the 2 by 4 wall 
stud space, and 2 in. the floor. However, success- 
ful installations are being made with 10 to 12 in. 
in the ceiling, 58 in. in a 2 by 6 wall stud space, and 
10 in. in the floor; and they have been shown to be 
economically sound through actual operating data. 
Figs. 26 and 27 point out important factors of 
analysis which are often overlooked in evaluating 
costs of greater insulation thicknesses. 

One other important point: heat losses are calcu- 
lated at design temperature conditions, whereas 
actual electrical consumption is determined at aver- 
age conditions throughout the heating season. Evalu- 
ating savings in operating costs due to insulation, 
therefore, must be done on the basis of average 
temperature differences; otherwise exaggerated say- 
ings will be indicated. Some aspects of this question 
are explored in Fig. 19. 
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Moisture 


Insulation does not cause moisture; however the 
tightness of most electrically heated structures can 
create moisture problems if care isn’t taken to pre- 
vent them. : 

Generally, moisture can cause paint peeling and 
blistering on the outside of a building; wood rotting 
in attic spaces, crawl spaces and walls; damp walls 
within the house; and a disagreeable, musty, smell 
throughout. The fundamental cause is the condensa- 
tion of water vapor on cold surfaces—water vapor 
which is created within the building by cooking, bath- 
ing, washing clothes, etc. 

Whether water vapor will condense and where it 
will happen depends upon the indoor and outdoor 
temperatures and the relative humidities indoors 
and out. If air and water vapor are cooled, the water 
vapor will condense out when a certain temperature 
is reached. This is called the dew point; the air is 
completely saturated with the vapor. There is a 
specific water vapor pressure associated with each 
dew point; for example, vapor exerting a pressure of 
0.2 Ib/sq in. will condense if it meets a surface at 
54F, whereas if its pressure is only 0.1 lb/sq in., it 
won’t condense until it is subjected to a temperature 
of 35F. 3 

The more moisture present in a given space, the 
higher will be its vapor pressure (or humidity), and 
the higher will be the temperature at which con- 
densation will take place. Assume the temperature 
of the inside surface of a window is 44F,. Moisture 
will condense on the glass if its vapor pressure 
reaches 0.142 lb/sq in. However, if we raise the 
temperature of the glass to 50F through use of 
storm windows, the vapor pressure would have to 
increase to 0.178 Ib/sq in. before condensation would 
take place. 

Obviously, when moisture condenses, there is less 
vapor in the air, and the vapor pressure decreases, 
Therefore where storm windows are not used, mois- 
ture condensing on the glass, although a nuisance, 
relieves the pressure and reduces penetration through 
the walls, ceilings, etc. 

Assume now that storm sash is in place, raising 
the inside glass temperature, and insulation is used 
in all walls, ceilings and floors, making those sur- 
faces warmer. It will now take a great deal more 
moisture to raise the vapor pressure sufficiently to 
cause condensation at these higher temperatures. 

But with increased pressure, the vapor is forced 
through porous wall, floor and ceiling materials and 
into the stud and joist spaces. If the inside tempera- 
ture is 70F and outside 10F, somewhere between the 
inside and outside surfaces there exists a tempera- 
ture equal to the dew point associated with the vapor 
pressure which has been established. It is at that 
‘point, then, that the moisture will condense. This 
process continued for a long period can cause large 
accumulations of moisture within a wall, for ex- 
ample, with consequent damage. 

, This can be avoided by the erection of a suitable 
vapor barrier on the inside of the wall to prevent 
the vapor migrating into the wall in the first place. 
Such barriers are incorporated as part of most fibrous 
insulation blankets and batts. Large, thin, plastic 
sheeting is also used extensively for this purpose, 
being fastened to the tops of floor joists before the 


floor is laid or to the inside wall stud faces before 
adding the wall finish. Where there is a well ven- 
tilated attic, vapor barriers are frequently omitted 
from ceilings. 

In general, crawl spaces under insulated floors will 
usually’ require ventilation plus some type of roll 
roofing or plastic on the ground to hold down mois- 
ture from the earth. On the other hand, where cli- 
matic conditions are favorable and moiscure prob- 
lems unlikely, crawl spaces are often sealed to reduce 
floor heat loss. In some cases, it may be advantageous 
to seal a crawl space and provide dehumidifying 
equipment. 

Naturally, if we prevent the vapor from passing 
through the walls, ete., it will stay inside and cause 
dripping water pipes and beverage glasses, fogged 
eyeglasses, and a general muggy atmosphere. Every 
such home, therefore, should have at least one ex- 
haust fan to remove the moisture. Preferably, there 
should be a fan provided at each source of excessive 
moisture, such as the kitchen, the laundry area, and 
the bath. Again, dehumidifying equipment can be 
helpful where moisture can’t be prevented or re- 
moved by other means. 

It should be remembered, however, that moisture 
is objectionable only in excess. A certain amount is 
necessary for comfort and health. Relative humidities 
of 380 to 60% are conducive to a comfortable, health- 
ful atmosphere; when the humidity drops to the 
neighborhood of 15%, respiratory disorders can be 
expected. 

Outside air during the winter is lower in tempera- 
ture and consequently carries less moisture than in- 
door air, Entering the house by infiltration, it must 
force out existing higher-humidity air if a net bal- 
ance of pressure is to be maintained inside and out. 
Therefore the process of infiltration is constantly 
tending to lower the humidity indoors. 

Hlectric heat, through elimination of the chimney 
and because of greater insulation thicknesses, thus 
effectively cuts infiltration and reduces the rate of 
loss of moisture. This is consistent with recurring 
reports from electric heat users crediting their rela- 
tive freedom from colds to the heating system. 


FIG. 20. INSULATION RECOMMENDATIONS 


Following are NEMA? suggestions for maximum heat-loss 
factors for electrically heated homes under average con- 


ditions. 
Watts/sq ft/deg TD 


Geillings;Gnhedtedam set. wc aap aererrisc annie ai 0.021 
Gellings sheatedain <hr censsaracy-ka relat tenn ete 0.014 
Wiellstete ees Ber tae, tense het atte oe Ooi a 0.024 
Floors over unheated basements............... 0.029 
Floors over ventilated crawl spaces............. 0.021 
Between floors of multi-story building........... 0.026 


The amount of insulation required to meet these values may 
be found conveniently by using the curves of Figs. 21 
through 25. 


‘ 
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CORRECTION OF 
HEAT-LOSS FACTORS 
FOR FIBROUS INSULATION 


through 6, give the heat loss factors of walls, floors 

and ceilings with fibrous insulation (mineral wool 
or equivalent) added between framing members. The 
resultant factors should then be corrected for the 
effect of framing using Figs. 29 through 81. 

Two sets of curves are given: one for constructions 
where the insulation only partially fills the space 
between framing members, leaving a resultant air 


| Eee charts, used with values taken from Figs. 3 


FIG. 21 CEILINGS, FLOORS AND WALLS Insulation completely fills joist or stud space. 
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space at least $ in. wide, and the other for construc- 
tions where the insulation completely fills the space. 
The latter curves compensate for the loss of the air 
space. (For ceilings without a floor on the top side 
of the joists and for floors without a ceiling on the 
underside of the joists, Fig. 21 should be used.) 

Curves are based on insulation conductivities of 
.27 and .80 Btu per hr per sq ft per deg TD for each 
inch of thickness for batts or blankets and loose fill, 
respectively. For thicknesses up to 6 in., curves are 
given for both batts or blankets (dashed curves) and 
loose fill (solid curves), since both types are avail- 
able and in common use. Heat-loss scales are given 
both in terms of watts and Btu’s to suit the familiar- 
ity of the user. 

These curves may also be used for masonry walls 
faced with studs on the inside. 

Where air spaces are involved, slight discrepancies 
may be introduced by applying the same curves to 
wall, floor and ceiling constructions due to the varia- 
tion in insulating effect of the air spaces with direc- 
tion of heat flow. However, such discrepancies will 
probably have less effect on the overall result than 
variations introduced during construction. 


—Loose iTS 
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insulation — 08s 


HEAT LOSS FACTOR WITH. INSULATION 


110 ELECTRICAL CONSTRUCTION AND MAINTENANCE . .. MARCH, 1960 


ee eee ee ee ee eT ee ee ee eet 


a ve ee he we 


Se Pei tee. 


cae. ALTO LOD ies Dp, 


Wk £6 Aere 


Ts Per gk) Ses ee 


J 
; 
| 
‘ 
i 


FIG. 22. CEILINGS, FLOORS AND WALLS Insulation partially fills joist or stud space. 
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“HEAT LOSS FACTOR WITHOUT INSULATION 


Loose fill 
Batts or blankets 17 7 


Numbers on curves 


indicate. inches of 
insulation 


j Watts ¢ on: 64 a: a deq F temp diff 


Curves were plotted using conductance values 
given in Chapter 9, 1959 Heating Ventilating Air 
Conditioning Guide. 

For thicknesses of insulation between those given, 
interpolation may be used by estimating position of 
intermediate curves. ' 

A study of the curves will reveal the relative in- 
sulating value of each successive inch of insulation. 
Note that from 6 in. on up the curves approach a 
straight line, indicating the negligible effect of all 
common building materials on the resulting heat loss 
of well insulated structures. 

Scales should be read as accurately as possible for 
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use in correcting for framing; however final factors 
should be rounded off to two significant figures for 
heat-loss computations. 


How to Use Curves: 

1. Locate “’Heat-Loss Factor 
on left-hand scales. 

Line up ruler with same factor on right-hand 
scales and mark appropriate curve where it is 
crossed by the ruler. 

Place ruler vertically through mark and read 
“Heat-Loss Factor With Insulation” on bottom 
(or top) scales. 
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CORRECTION OF 
HEAT-LOSS FACTORS 
FOR REFLECTIVE INSULATION 


HESE charts, used with .the factors given in 
B= 7 and 8, the first column of Fig. 6, and the 

first line of Fig. 3, give the heat-loss factors of 
walls, ceilings and floors with one or more reflective 
air spaces provided between framing members, The 
resultant factors should then be corrected for the 
effect of framing using Figs. 29 through 381. 

The correction values given in Figs. 23 and 24 
have been calculated” assuming the reflective surfaces 
positioned as shown in the accompanying sketches, 
with all air spaces uniform over their entire width. 
It is assumed that the reflective material fastened to 
the tops of ceiling joists is exposed to an unheated 
attic space; that the material on the underside of the 
floor joists is exposed to an unheated basement or 
crawl space. For other constructions, calculations 
should be made to fit the specific conditions as out- 
lined in reference.” 


The effect of floor construction on the overall heat 
loss factor is slight; therefore only one factor is 
given for each air-space combination in Fig. 23. 

The curves of Fig. 25 were plotted from data 
given in Table 16A, Chapter 9, 1959 Heating Venti- 
lating Air Conditioning Guide. They apply to frame 
walls or furred-out masonry walls, provided that each 
air space is at least # in. wide. 

The insulating effect of reflective air spaces varies 
with the direction of heat flow, the thickness of the 
spaces, the overall temperature difference, the 
emissivity of the reflecting material, and the relative 
conductance of the building materials bounding the 
air spaces; therefore no single set of correction fac- 
tors can hope to account for all variables. However, 
reasonable variations from the conditions assumed in 
these charts will change the results probably no more 
than variations introduced during construction. 

Scales should be read as accurately as possible for 
use in correcting for framing (Figs. 29 through 
31), but final factors should be rounded off to two 
significant figures for use in making heat-loss com- 
putations. 


How to Use Curves: 


1. Locate “Heat-Loss Factor Without Insulation” 
on left-hand scales. 

2. Line up ruler with same factor on right-hand 
scales and mark appropriate curve where it is 
crossed by the ruler. 

3. Place ruler vertically through mark and read 
“Heat-Loss Factor With Insulation” on bottom 
(or top) scales. 


FIG. 23. FRAME FLOORS No Ceiling Below; Heat Flow Down 


UNINSULATED 
.072-.091 Watt (.24-.31 Btu) 


Floor- Soe a 
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(A) Factors shown represent range 
for common constructions 


3 SPACES 
OI Watt (.037 Btu) 


ope 
(D) Same os "BY with 2-sheet alumi- (E) Same as"D} but with 3- sheet 
Num-paper assembly centered on assembly centered in space 
joists between joists 


SHH Reflective both sides 
Liliiitiiiiiiiiiiit, Reflective one side only 


| SPACE 
024 Watt (.082 Btu) 


(B) Sheet of aluminum fastened to 
underside of joists 


4 SPACES 
0098 Watt (.034 Btu) 


2 SPACES 
012 Watt (.041 Btu) 


(C) Same as “B\ with additional 
: sheet at midpoint of joists 


6 SPACES 
.0078 Watt (.027 Btu) 


+144 


(F) Some as'D\ but with 5-sheet 
assembly centered in space 
between joists 


Effective emissivity =.05 
Temperature difference = 70F 


All spaces 3/4 in. minimum 
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HEAT LOSS 
THROUGH FRAMING 


in heat-loss calculations is the effect of wood 
joists, studs and other framing members on the 
overall heat loss. In standard constructions these 
materials make up some 15 to 20% of the total wall, 
ceiling and floor areas, which is often equivalent to 
the area occupied by windows. Although the insulat- 
ing effect of the framing is considerably greater than 
that of glass, the path through the framing has a 
significant effect on the overall heat loss in well in- 
sulated structures. The heat-loss factor through the 
framing should be recognized in the same manner 
as that of the windows. 
Fig. 27 illustrates the frequently cited “law of 
diminishing returns,” whereby each additional inch 


A: IMPORTANT consideration too often neglected 


of insulation accomplishes a successively smaller 
reduction in overall heat loss. The two curves show 
(1) the usual calculated heat loss neglecting framing 
and (2) the true loss obtained considering the effect 
of framing. Note that neglecting this source of heat 
loss results in losses which are on the “safe” side 
(greater than actual) only for the first 2? in. in this 
case. For greater thicknesses, neglecting framing 
will give underestimated losses. The “crossover” 
point comes where the thermal resistance of the ceil- 
ing between the joists becomes equal to the resist- 
ance through the joists. 

Disregarding the framing also results in an over- 
estimate of the savings in heat loss accomplished by 
adding insulation, as shown by the left-hand portion 
of Fig. 26. For example, customary calculations 
would indicate a reduction of 9114 watts by the addi- 
tion of 1 in. of insulation, whereas the actual reduc- 
tion—obtained by recognizing the framing effect—is 
only 7291 watts. 

It would appear, therefore, that since the curves 
get closer together as the insulation thickness in- 
creases, the difference in savings would become in- 
creasingly insignificant. However, an interesting 
thing happens to the law of diminishing returns as 
the thickness is increased beyond 6 in. Since there is 
a justifiable, growing interest in the economic aspects 
of insulation exceeding 6 in., the right-hand portion 
of Fig. 26 is presented to show the significance of 


FIG. 26. EFFECT OF INSULATION THICKNESS ON HEAT SAVED 


729| = 9Il4 
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(Some ceiling and 
conditions as in 
(715 Fig, 27) 
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a Neglecting framing 
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inch of insulation 


_— Taking froming into 
consideration 


1000 
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Watts saved for each additional 
Watts saved for each additional inch of insulation 


| 2 3 4 5 6 
Insulation thickness (inches) 


WATTS SAVED through insulating decrease rapidly after the 
first inch, following law of diminishing returns. Numbers on 
curves for this typical ceiling show decreasing increments for 
each added inch of insulation up to 7 in. Note that neglecting 
the effects of framing exaggerates the savings. Total watts 
saved by adding the first 7 in. amount to 10,004; neglecting 
framing indicates an apparent saving of 12,505 watts—an 
overestimate of 25%. However, going from 7 to 10 in. 


.0187 0155 
.0093 : 


Tin. 8 in. 9 in. lO in. 
Variation of heat loss factors with thickness 
of insulation (Watts per sq ft per deg. TD) 


Taking framing into 
consideration 


Insulation thickness (inches) 


would show an apparent saving of 235 watts neglecting fram- 
ing, as compared with a true saving of 342 watts—an under- 
estimate of 31.5%. This illustrates the departure from the 
law of diminishing returns as insulation covers the joists and 
emphasizes the value of those additional three inches. Inset 
shows reduction of heat loss factors through joists and 
between joists for these thicknesses. Note that these values 
approach each other as insulation increases. 
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FIG. 27. EFFECT OF NEGLECTING FRAMING IN HEAT-LOSS CACULATIONS 
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20% framing 
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NEGLECTING JOISTS in calculating heat loss for this ceiling 
will result in an overestimate of heat loss for insulation thick- 
nesses up to about 3 in. and an underestimate of losses for 
greater thicknesses. For the typical ceiling construction shown, 


framing in such analyses. These curves are exten- 
sions of the left-hand curves beyond 6 in., at an 
increased scale. Note that the effect of adding the 
seventh inch is a continuation of the effect of adding 
the first 6 in. But both the eighth and ninth inches 
produce a greater reduction in heat loss than the 
seventh inch, and the effect of each succeeding inch 
is much greater than would be expected through 
usual calculations neglecting framing. This peculiar 
behavior of the curves occurs because, after the in- 
sulation reaches the top of the 78-in. joists, it begins 
to cover the joists. From then on, the loss through 
the joists is no longer constant but begins to 
decrease. Adding the eighth inch adds § in. insulation 
over the joists; thus the heat loss reduction is 
greater than that afforded by the seventh inch, which 
was applied completely between the joists. Similarly, 
a still-greater saving is accomplished by adding the 
ninth inch, since it adds a full inch of insulation over 


0265 
NO INSULATION 
1904 Loss through ceiling is 
greater than loss through 
framing: neglecting framing 
results in overestimated 
0265 


heat loss. 


4 IN. INSULATION 

Loss through ceiling is 
still greater; heat loss 
is still overestimated. 


2 IN. INSULATION 


Loss through ceiling is 
still greater; heat loss 
is still overestimated. 


3 IN. INSULATION 


Loss through framing © 
is now greater: neglecting 
framing results in under- 
estimated heat loss. 


Therefore for 3 in. of insulation and up, neglecting 
framing will result in underestimating the heat loss. 


(Values are expressed in watts per sq ft per deg TD) 


the resulting error with 6 in. of insulation will be 181 watts, 
which is an underestimate of 16%. Inset shows how heat 
conductance through framing approaches and finally exceeds 
ceiling conductance with successive increases in insulation. 


the joists. From then on, each inch adds the same 
resistance over the joists, and the reduction in heat 
loss again follows the law of diminishing returns. 

It is apparent that it would not make sense to add 
a seventh inch and then fail to at least investigate 
the economics of still greater insulation, since both 
the eighth and ninth inches effect much greater sav- 
ings than does the seventh inch. 

Figs. 29 through 31 provide a means for evaluating 
the loss through the framing. Since this loss is de- 
pendent upon the thickness of the studs or joists, 
the nature of the area they occupy, and the construc- 
tion of the walls, ceilings, and floors, it would be im- 
practical to provide tables of heat-loss factors taking 
all these variables into account. Therefore a simple 
formula is presented which, together with the tabu- 
lar data provided, permits accurate modification of 
the floor, wall, and ceiling heat-loss factors to account 
for the effect of the framing. 
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FIG. 28. DESIGN HEAT LOSS: Wall Panel vs Baseboard 


Considering 
framing and Neglecting framing |Neglecting framing 
Type heater temp. and heater temp. 
heater 
Heat loss Heat loss | Error Heat loss 
(watts) (watts) (watts) 
Wall panel 
169.5 141.5 16.5960 gs 131 22.1% 


(surface-mounted low low 


between studs) 


Baseboard unit 


24.8% 
(surface-mounted low 


at floor) 


elcvlations were based on an 8x1 2-4f windowless wall insulated with S-in, mineral woo! 


batts between 2x4 studs; finished with S¢-in, gypsum board inside, wood sheathing and. 


siding outside. 
rier ated % sq ft; baseboard dimensions as shown in sketch; rear surface temperature 
1 SOR, 

Wood framing occupies 21% of total wall area. 

Design femperatores 7OF indoors, 0 deg F outdoors, 


How to Correct 
For Framing: 


A. If insulation is between framing members only: 


(1) Find uncorrected heat loss factor of wall, floor 
or ceiling under consideration (without insulation) 
from Figs. 3, 6, 7 and 8. 

(2) Locate that factor in the first column of the 
appropriate table on these pages. 

(3) Read across to the appropriate stud or joist 
column and find us, the heat loss factor through 
the framing. 

(4) To find the average heat-loss factor usy for the 
entire ceiling, floor, or wall, substitute in the fol- 
lowing formula: 


Use = kuy + (1 —k) us 


where 


u; = heat-loss factor between framing, corrected for 
insulation (from Figs. 21 through 25) 
uy = heat-loss factor through framing 
k = percent framing, expressedias"a decimal. 
B. If fibrous insulation fills ceiling joist space and also 
completely covers tops of joists: 


(1) Find us as above. 

(2) Calculate ur, the heat-loss factor through joist plus 
t inches of insulation over joist, using the follow- 
ing formula: 


pet PEAT as 
1+ 114uyt 
(3) Calculate ux using the following formula: 
(Formula assumes use of loose-fill mineral wool or 
equivalent.) 
Yee = kuy + (1 —kK) wa 
Note: Usy is the average heat loss factor (watts/sq ft/deg 


TD) for the entire ceiling, floor, or wall, corrected 
both for the effect of framing and insulation. 


us = 
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The foregoing analysis has assumed an unheated 
ceiling. The effect of the framing would be more pro- 
nounced in ceiling cable installations, where the non- 
beneficial upward flow of heat from the cable is 
accentuated by the greater temperature difference 
between the ceiling and the unheated space above. 


Cost Considerations 


Observed differences in operating costs among the 
various types of electric heating equipment may seem 
odd, since 100% of the electricity is converted to 
heat. 

However, one contributing effect is understandable 
if the effect of framing is again considered. A wall 
panel, for example, may be surface-mounted on an 
outside wall between two studs. It loses heat from 
its rear surface through the wall insulation to the 
outside. A baseboard unit, on the other hand, is in- 
stalled at the base of the wall. Part of its wall heat 
loss occurs through the bottom 2 by 4 wall plate, part 
through the wall studs, and the remainder through 
the insulation. Assuming both wall and baseboard 
heaters to be of the same rating, area, and temper- 
ature, the baseboard heater would have the greater 


‘Fld. 30. HEAT LOSS FACTOR % 
THROUGH FLOOR JOISTS 


Heat Loss ur (watts/sq ft/deg TD) ur (watts/sq ft/deg TD) 


Factor With no ceiling below joists || With ceiling below joists 


from 
Fig. 3 
(Watts/sq ft 


/deg TD) joists joists joists Joists 


2x8 2x10 2x8 2x12 


rate of heat loss, since the resultant conductance 
through framing and insulation is greater than 
through insulation alone. 

The difference is accentuated by the fact that a 
greater temperature difference exists between the 
rear surface of the heater and outdoors than between 
room air and outdoors. Rear surface temperatures 
range between 100F and 170F, depending upon many 
construction variables. Therefore heat loss through 
portions of the wall (or ceiling) covered by heating 
units should be calculated on the basis of this actual 
heater-to-outside temperature at design condition. 

Fig. 28 shows the extent to which framing and 
heater temperature affect heat-loss calculations for 
two typical installations considering only a single 
8- by 12-ft wall (windowless, for simplicity). The dif- 
ference between the two, not evident if these factors 
are neglected, turns out to be 4.7 watts. The table 
also shows that failure to take these factors into ac- 
count could result in underestimating required ca- 
pacity by up to 24.8% for the given conditions. These 
figures apply only to wall losses. Similar reasoning 
applies to losses through floor framing, which are 
greater from a baseboard unit resting on the floor 
than from a wall-mounted panel. 


FIG. 31. HEAT LOSS FACTOR % 
THROUGH CEILING JOISTS 


Heat Loss ur (watts/sq ft/deg TD) 
Factor With no floor above joists 
from 


ur (watts/sq ft/deg TD) 
With floor above joists 


Fig. 6 
(watts/sq ft 
/deg TD) 


2x6 2x8 2x6 2x8 2x10 
joists joists joi joists joists joists 
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HEATING COSTS 


patterns of experience in operating costs, the de- 

Signer or installer must be prepared to furnish 
reasonably accurate cost estimates. The best yard- 
stick of course is a backlog of operating data on thou- 
sands of installations of all types im all parts of the 
country. But accurate records of electrical consump- 
tion for heating purposes require separate metering 
equipment and a considerable expenditure of time; 
hence accumulation and dissemination of such data 
is 2 slow process. To fill the gap, effort must be made 
to refme estimating methods to produce reliable 
results. For the present, high estimates will discour- 
age use of the equipment; low estimates will cause 
user dissatisfaction when they are not realized. 

Both the Nationa] Electrical Manufacturers As- 
sociation and the Federal Housing Authority have 
developed general formulas for this purpose~*, the 
former in an attempt to set an industry standard 
and the laiter for establishing a basis for loan ap- 
provals on new homes with electric heat. These for- 
mulas are presented in Fig. 32. By converting 
Biw/hr to kw in the FHA formula and inverting the 
constant to the numerator, it will be seen that both 
formulas are identical. 

The NEMA formula is modified where found advis- 
able by changing the constant 18.5 up or down to yield 
results conforming with experience. In general, dif- 
ferent values of this constant are used in different 
parts of the country and for different types of heat- 
ing equipment, glass areas, and orientations. Since 
the formula makes no direct provisions for consider- 
ing existing variables which are not proportional to 
the degree-days (heat from lights and appliances, 
solar heat, body heat, slab losses, wind effect, etc.), 
it is unrealistic to expect a single constant in the 
formula to be universally applicable. 

An understanding of the real meaning of degree- 
days, heat loss, design and average temperatures, etc., 
2s covered in previous sections, will permit a closer 
investigation of energy consumption and more intel- 
ligent use of any chosen formula. It will help to ex- 
amine the derivation of the degree-day formula. 

It is important to bear in mind that heat loss cal- 
culations discussed previously were based on the out- 
door design temperature—that temperature which 
represents the most severe conditions with which the 
heating system must be expected to cope (except for 
isolated short-time temperature dips). Estimates of 


[J === electric heat has established widespread 


FIG. 32 DEGREE-DAY FORMULAS FOR 
ESTIMATING ANNUAL HEATING COST 


NEMA Formula: 
_ HLXDD XC 


Kwhr = annual energy, kwhrs 
HL = design heat loss, kw 


H = design heat loss, Btu/hr 

DD = degree-days 

Cc = constant (18.5 is recommended as a conservative 
value) 

TD = design temperature difference, deg F. (usually 


70° — outside design temp., where 70° = 
indoor design, or control, temperature) 


In each case, the resulting annual energy is multiplied by 
the electrical rate in cents/kwhr to obtain the annual cost. 
Demand charges where they exist must be added fo the 
cost. 


Both formulas give identical results if C = 18.5. 


annual energy usage, however, must be based on 
average temperatures, since the design temperature 
certainly is not expected to exist throughout the 
heating season. The actual seasonal heat required 
(annual heat loss) would thus be a certain proportion 
of the heat which would be needed if the design tem- 
perature did exist. This proportion may be given as 


70°—ave. outdoor temp. 
design temp. diff. 
The total seasonal heat loss would thus be 
heat loss hours 


heating days 
hour ~*~ 5 day Zs year 


70°—ave. temp. 
design temp. diff. 


or 
kw X 24 X heating days X (70°—tzg.) 
design TD ‘ 
It has been the practice to avoid working with the 
average temperature and the number of heating days 
by using the concept of degree-days as recorded by 
the U. S. Weather Bureau, where 
degree-days = (heating days) X (65°—te,). 
To use degree-days in our formula, we may say that 
K degree-days = (heating days) X (70°—ta»), 
and the formula becomes 


kw X 24K X degree-days 
design TD j 


kwhrs per year = 


kwhrs per year X 


where 


Except for a few cities in the deep South, K will 
vary between 1.14 and 1.67, indicating that the con- 
stant designated as 18.5 in the NEMA formula would 


ié ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1960 


< 


Fie. 33. THE DEGREE-DAY 


For the past 45 years the degree-day has been a 
useful tool in estimating fuel requirements for heat- 
ing systems. Through original observations of gas- 
heated structures, it was found that, for maintained 
indoor temperatures of 68 to 72F, heating plant 
operation didn’t commence until the outdoor tem- 
perature dropped below 65F. Thus the heating 
season is said to begin in any given area when the 
outdoor mean temperature drops below 65F in the 
fall and ends when the mean temperature again 
rises above 65F in the spring, based on recorded 
observations over many years. 

The outdoor mean temperature was related to the 
heating season through degree-days, the number of 
degree-days recorded for any one day being the 
difference between 65F and the mean temperature 
for that day when the latter is less than 65F. Thus 
if the mean temperature for a specific day is 55F, 10 
degree-days are recorded for that day. Since 65F is 
used as the reference point, such degree-days are 
said to be calculated on a 65F base. (For indoor 
temperatures other than approx. 7OF, a different 
base must be used.) 

The total degree-days for a heating season are 
obtained by summing up the individual daily degree- 
days. It may be shown that degree-days = heat- 
ing days X (65F — mean temp), from which may be 
developed the relationship 


theoretically vary approximately between 27 and 40. 

Experience has shown that this is not so. Actual 
operation of electric heating systems indicates a 
range of from 11 to 24, varying with the type of 
construction, glass area, orientation, geographical 
location, etc. The value of 18.5 chosen by NEMA 
indicates a value of 0.77 for K, which would seem to 
mean an efficiency in excess of 100%. 

Actually, the discrepancy exists in the fact that 
the above formula was developed as annual heat loss. 
The actual annual heat requirement must be less due 
to the many sources of heat which contribute to the 
structure other than the heating plant, such as heat 
from lighting and appliances, solar heat, body heat, 
etc. Herein lies one of the main disadvantages of any 
degree-day formula, no matter what constant is 
chosen: it assumes that these heat gains are pro- 
portional to the design heat loss and the degree-days 
and inversely proportional to the design temperature 
difference. But solar heat varies greatly with geo- 
graphical location, and heat from lighting and ap- 
pliances is independent of all these factors; therefore 
a single constant cannot accurately correct the 
formula for these heat gains. 

Ideally, the theoretical formula should be used to 
find the annual heat loss, with expected heat gains 
then subtracted to give the net heating requirement. 
Admittedly, these heat gains are not easy to antici- 
pate accurately®*. A reasonable contribution from 
lighting and appliances over a 9-month heating sea- 
son in an all-electric home is 5,000 kwhr. Similar 
estimates can be made for specific commercial, indus- 
trial, or institutional structures considering heat 
from lighting, motors, business machines, body heat, 
etc. Recorded solar heat data for specific areas may 
also be applied, although the construction, orienta- 


degree-days 


= 65° — . 
seasonal mean femp. Sualngrddys 


The daily mean temperature is the temperature mid- 
way between the highest and lowest hourly temper- 
ature recorded during the day. Thus if the day’s 
temperature varies between 68F and 56F, the mean 
temperature for the day is 62F. Such a mean tem- 
perature is not a true average temperature, but 
except for a few cities on the West Coast, the two 
are close enough so that the mean temperature may 
be taken as the average temperature. Where this 
assumption is not warranted, the degree-day pro- 
cess may be applied on an hourly basis, thus obtain- 
ing degree-hours. Representing an hourly record of 
the deviations from 65F, degree-hours provide a 
more accurate picture of average temperature. 

While it may be assumed that increased use of 
electricity in the all-electric home as compared with 
average usage 45 years ago has affected the 65F 
base premise to a certain extent, the fact that 
accumulated weather data is recorded using this 
base makes it expedient to use the data for electric 
heat, making such adjustments as appear to be 
valid as dictated by experience. The difference be- 
tween degee-days to a 65F base and 7OF base is 
often used to give an approximation of heat gains 
from sources other than the heating system. 


tion, glass area, and landscaping of each specific case 
will vary this value greatly. More research and as- 
similated data on solar heat is needed before general 
practical evaluations can be made. 

Similarly, additional heat losses such as mechani- 
cal: ventilation must be subtracted from the annual 
heat loss as caleulated by the degree-day formula. 
Since the formula as derived above assumed a 70F 
indoor control temperature, any application requiring 
a lower or higher control point necessitates use of 
degree-days to a base other than 65F. Degree-days 
to the bases of 45F and 55F have been compiled for 
applications requiring a control point of 50F and 
60F respectively. For other control points, degree- 
days must be calculated to the appropriate base (usu- 
ally taken as 5 degrees below the control point) by 
the user. Fig. 34 shows how these considerations 
were handled in the design of a school’s electric heat- 
ing system‘. 

A relatively simple method has been proposed’ to 
provide heat requirement data for electrically heated 
homes from utility meter readings without the neces- 
sity of evaluating extra heat gains as such (see Fig. 
35). Tabulated data of this type from all utility 
areas with supporting information on type of system, 
orientation, etc., would be extremely beneficial in 
testing the validity of any estimating formula. 

The degree-day formula is also invalid with respect 
to heat loss from slab floors, floors over basements or 
unventilated crawl spaces, and heated ceilings, none 
of which are proportional to the degree-days. The 
earth temperature has a greater effect than the aver- 
age outdoor temperature on crawl space and unheated 
basement temperatures and upon heat loss from 
heated or unheated slabs. Similarly, cable-heated 
ceilings change the definition of “average tempera- 
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FIG. 34. HEATING COST CALCULATIONS 


Heat Loss: 


Structure only (excluding infiltration and ventilation): 116 kw 
(or 34.8 kwhr per degree-day)* 

Infiltration plus ventilation: 85 kw 
(or 25.5 kwhr per degree-day)* 

Infiltration alone: 68 kw 


(or 20.4 kwhr per degree-day)* 


kw heat loss X 24 hrs/day 
80 deg temp diff 


* kwhr per degree-day = 


Rate of Loss: 

Structure only: 
70F to be maintained 9% hrs/day X 5 days/wk or 47¥2 hrs/wk 
(or 28.3% of the time) 

50F to be maintained at all other times 
(or 71.7% of the time) 

infiltration plus ventilation: 
This condition occurs 64 hrs/day X 5 days/wk or 32% hrs/wk 
(or 19.3% of the time) 

infiltration only: 
This condition occurs at all other times 
(or 80.7% of the time) 


Degree-Days: 
To the base 65F: 5600 To the base 45F: 1760 
(Degree-days are used to the normal 65F base when temperatures are 
to be kept at a normal 70F. However, maintaining the temperature 20 
degrees lower, at 50F, necessitates use of a 20-degree lower base.) 


ANNUAL ENERGY COSTS involved in heating an all-electric 
school were calculated as above*, taking into consideration 
heat gains form other sources and losses attributed to ven- 


ture difference” in the derivation of the degree-day 
formula. Where any of these conditions exist, the 
floor or ceiling losses should be calculated separately 
and then added to the results of the formula‘. 
Armed with a formula or estimating method, the 
contractor, architect, or engineer is in a position to 
provide the prospective customer or client with an 
annual operating figure. Usually, a cost estimate is 
based on average degree-days for the area (see Fig. 
38). But if the first winter is an unusually cold one, it 
may be difficult to explain the unexpected cost. An 


Annual Energy Consumption: 
Structure: 
Day: 34.8 kw X 5600 D.D. X 28.3% 
Night: 34.8 kw X 1760 D.D. X 71.7% 
Ventilation plus infiltration: 
25.5 kw X 5600 D.D. X 19.3% 
Infiltration only: 
20.4 kw X 1760 D.D. X 80.7% 


55,151 kwhr/yr 
43,915 kwhr/yr 


27,560 kwhr/yr 


28,975 kwhr/yr 


Total (for dark, empty building): 155,601 kwhr/yr 


Heat Credits: 
Sensible heat emission: 
180 children X 150 Btu/hr/child: 7.9 kw 
Lighting fixtures: 16.0 kw 


Total: 23.9 kw 
This credit, however, applies only during the 21.5 weeks of the year that 
heating is normally required: 

23.9 kwX 6% hrs/dayX5 days/wkX 21.5 wks/yr=16,700 kw/yr credit. 
The difference between keeping the rooms at 70F and 50F during the 2-week 
Christmas vacation is 804 kwhr: 


16,700 kwhr + 804 kwhr = 17,504 kwhr total credit. 


Cost: 
Net energy requirements for year = 155,601 kwhr — 17,504 kwhr 
= 138,097 kwhr 
At 2¢/kwhr, estimated annual cost = $2761.94 
Actual metered cost for first year, Oct. through May: $2669.60 


tilation, plus. an evaluation of losses for part-time use of a 
control point other than 7OF. No credit was taken for solar 
heat, which remains a plus value on the safe side. 


intelligent way to handle this problem is to give esti- 
mates of what the proposed system would have cost in 
each of the past five years, using actual recorded 
degree-days in the calculations. This gives the cus- 
tomer or client an idea of how the costs vary with 
the severity of the heating season, and he is better 
prepared to understand deviations from the estimates. 

It should also be explained that heating costs for 
the first year of operation of a heating system 
should be expected to be higher than in subsequent 
years with the same degree-days, since considerable 


FIG. 35. ANNUAL HEATING REQUIREMENTS FROM METER READINGS 


A simple method for measuring annual kwhrs used for heating 
without resorting to separate metering may be obtained by a curve 
such as is shown here, proposed as a method for determining heat 
losses in electrically heated structures. By plotting the monthly elec- 
tric bills (taken from utility meter route books) ys recorded degree- 
doys for the periods covered by the bills and drawing a straight line 
through the plotted points, it will be seen that the point of intersec- 
tion of the line with the vertical zero axis represents the average 
energy used per month for purposes other than heating in the home. 
Subtracting this from the foiai eneray used gives the amount used 
fer heating. The same process may be used for bi-monthly billing, 
of course. (Plotting the kwhrs vs degree-hours instead of degree-days 
provides additional data for checking design heat requirements.) 
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heat is required to remove the initial moisture in- 
herent in new building materials. This is equivalent 
to saying that heat-loss factors of the walls, floors 
and ceilings are higher during the first year than in 
subsequent years. This condition will be aggravated 
if fibrous insulation delivered to the jobsite is allowed 
to absorb moisture. 

Being subsequently installed between framing and 
protected by a vapor barrier, it may require consider- 
able time to dry out. 


Other Costs 


Admittedly, electrical energy for heating costs 
more today than combustible fuels in many areas, al- 
though it is entirely competitive with fuels in some 
areas and less expensive in others, and the differential 
is constantly decreasing. Fig. 36 gives a summary 
of representative utility rates which have been de- 
vised especially for electric heating customers. 

However, electric heating can best be sold by virtue 
of the many advantages which justify its premium 
cost, and by evaluating all other expenses involved 
which ultimately determine the true cost of the sys- 
tem. An item-by-item comparison will very often 
show electric heating to be the most economical. 

Fig. 37 shows a typical comparison of such costs 
considerations, with check-marks indicating the sys- 
tem for which each factor is likely to result in the 
higher cost. All of these factors may not apply to a 
given installation, and others may be found to exist 
which are not listed. Where possible, a detailed anal- 
ysis of this type should be made comparing the 
alternative heating systems for presentation to the 
customer, using computed dollar values based on 
existing conditions. 


final block of reside 


By 


s primary source of heating: 1.85¢/kwhr 


> primary source of heat: First 6000 kw $144 


d for demand in excess of 25 kw. 


FIG. 37. COMPARISON OF OVERALL 
HEATING COSTS 


Cost Factor Electric Fuel-Fired 


Annual heating energy or fuel con- x 
sumption x 

Initial heating equipment investment 

Distribution ducts and supporting hard- 
ware 

Chimneys and flues 

Control and regulating devices 

Space occupied by equipment 

Fuel storage 

Access roads for fuel delivery 

Electrical wiring and associated equip- »4 
ment 

Insulation 

Smoke-control measures 

Salaries of attendants 

Contingencies due to additional sub- 
contracts 

Radiator enclosures 

Electricity for auxiliary pumps, fans, 
etc. 

Maintenance 

Redecorating 

Interest on original investment 

Taxes 

Insurance 


~ «KM OK OK 


be ie eto 2 to Se as 


ENERGY COSTS are only one factor in evaluating the over- 
all cost of an electric heating system. An item-by-item sum- 
mary of all factors using prevailing dollar values will fre- 
quently show the electric system to be more economical. In 
the above table, an “’“X”" is placed opposite each factor under 
the system which is likely to show the greater cost in most 
installations. 
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Anniston* 
Birmingham* 
Mobile 
Montgomery 


Flagstaff* 
Phoenix 
Yuma 


Fort Smith* 
Little Rock* 


Eureka 
Fresno* 
Independence 
Los Angeles 
Sacramento 
San Diego* 
San Francisco 
San Jose 


Denver 
Grand Junction* 
Pueblo* 


Bridgeport* 
Hartford* 
New Haven* 


Wilmington* 


Washington 


Jacksonville 
Miami 
Pensacola 
Tampa* 


Atlanta 
Augusta* 
Macon* 
Savannah* 


Boise* 
Lewiston* 
Pocatello* 


Cairo 
Chicago* 
Peoria* 


122 


Oct 15-Apr 24 192 50.3 
Oct 15-Apr 25 193 50.6 
Nov 2-Apr 1 151 54.9 
Oct 25-Apr 10 168 53.4 
ARIZONA 
Aug 12-Jul 5 328 42.1 
Nov 5—Apr 2 149 55.0 
Noy 15-Mar 7 113 56.6 
ARKANSAS 
Oct 16—-Apr 20 187 48.0 
Oct 17—Apr 21 187 49.1 
CALIFORNIA 
RUS 6 365 S2e3 
Oct 16-Apr 25 192 51.8 
Sept 25-May 23 241 49.1 
Novy 2—May 10 190 57.4 
Oct 16-—May 14 211 S267 
Oct 22-Jun 2 224 58.0 
BS Ae ca eG 365 56.6 
Oct 7—Jun 7 244 Soi 
COLORADO 
Sept 15—Jun 7 266 43.7 
Sept 25-May 23241 41.0 
Sept 17—May 31 257 42.8 
CONNECTICUT 
Sept 19—Jun 5 260 42.3 
Sept 12—Jun 2 264 41.7 
Sept 14-Jun 8 268 42.5 
DELAWARE 


Sept 27—May 19 235 44. 


DISTRICT OF COLUMBIA 
9 


Oct 2-May 12 223 45 
FLORIDA 

Nov 10—Mar 21 132 56. 

Dec 4—Mar 13 100 63. 

Nov 3—Apr 2 151 Son 

Dec 1—Mar 3 93 7 
GEORGIA 

Oct 14-Apr 25 194 50. 

Oct 23—Apr 12 172 Oph 

Oct 23-Apr 9 169 52) 

Oct 28—-Apr 9 164 54. 

IDAHO 

Sept 9—Jun 12 277 43. 

Sept 13—Jun 8 269 44. 

Sept 4-Jun 20 290 40. 
ILLINOIS 


Oct 11—Apr 29 201 46. 
Sept 21-May 29 =. 251 39. 
Sept 22-May 27 = 248 40. 


1 


omnw on 


nADaY 


So) 


FIG. 38, CLIMATIC DATA—U.S. CITIES 
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2811 
2138 
2049 
1710 


5890 
5483 
6976 


3756 
6310 
6087 
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Evansville* 

Fort Wayne 
Indianapolis 
Terre Haute* 


* 


Charles City 
Davenport 

Des Moines 
Sioux City* 


Concordia 
Dodge City 
Topeka 
Wichita* 


Bowling Green* 
Lexington* 
Louisville 


New Orleans 
Shreveport* 


Eastport 
Portland* 


Baltimore 


Boston* 


Alpena 

Detroit* 
Escanaba 

Grand Haven 
Grand Rapids 
Houghton 
Lansing* 
Marquette 

Sault Ste. Marie* 


Duluth 
Minneapolis* 
Moorhead 
St. Paul* 


Meridian* 
Vicksburg 


Columbia* 
Hannibal 
Kansas City* 
St. Louis 
Springfield* 


INDIANA 
Oct 4—Jun 15 255 47.9 
Sept 18-May 30 9255 40.3 
Oct 2—May 18 229 42.6 
Sept 28—May 20 235 42.2 
IOWA 
Sept 10-May 31 264 36.6 
Sept 24- May 21 240 39.6 
Sept 23— May 23 243 39.2 
Sept 16- May 26 253 37,3 
KANSAS 
Oct 2—May 19 230 41.9 
Oct 2—May 20 231 43.1 
Oct 4-May 13 222 42.8 
Oct 7—May 14 220 44.2 
KENTUCKY 
Oct 4-May 16 225 46.0 
Oct 1—May 21 233 43.6 
Oct 6-May 10 217 45.3 
LOUISIANA 
Nov 10—Mar 24 135 56.3 
Oct 26-Apr 6 163 52.0 
MAINE 
Ni Gr eel Ta A Seu 365 42.4 
Aug 27—Jun 25 303 39 e7. 
MARYLAND 
Sept 8-May 13 248 48.1 
MASSACHUSETTS 
Sept 17—Jun 5 262 42.9 
MICHIGAN 
Aug 25—Jun 25 305 38.5 
Sept 17—Jun 2 259 40.3 
Aug 22-Jun 27 310 37.1 
Aug 31-—Jun 19 293 41.4 
Sept 16—Jun 2 260 40.1 
Aug 9—Jul 6 332 38.0 
Sept 9—Jun 3 268) 38.9 
Aug 24—Jul 1 312 RY ARTA 
Aug 8—Jul 15 342 S713 
MINNESOTA 
Aug 21—Jul 5 319 3553 
Sept 11—-May 31 = 263 Sor 
Aug 23—Jun 16 298 34.0 
Sept 11—Jun 1 264 35.4 
MISSISSIPPI 
Oct 17—Apr14 180 52.0 
Oct 26-Apr 8 N6Si ten 02.9 
MISSOURI 
Sept 29-May 17.231 42.9 
Sept 24-May 29 =. 239 43.1 
Oct 5—May 12 220 42.8 
Oct 8-May 10 215 44.2 
Oct 1—May 19 231 44.7 
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4360 
6287 
5134 
5366 


7504 
6091 
6274 
7012 


5323 
5058 
4919 
4571 


4279 
4979 
4279 


1175 
2117 


8246 
7681 


4203 


5791 


8073 
6404 
8657 
6915 
6474 
8964 
6982 
8529 
9475 


9474 
7853 
9315 
7804 


2333 
2000 


5113 
5248 
4888 
4469 
4693 


26 
14 


Billings* 
Havre 


Helena 
Kalispell* 
Miles City* 


Lincoln 

North Platte* 
Omaha* 
Valentine 


Reno* 
W innemucca* 


Concord* 


Atlantic City 
Elizabeth 

New Brunswick 
Plainfield 
Somerville 
Trenton 


Albuquerque* 
Roswell* 
Santa Fe 


Albany 
Binghamton* 
Buffalo* 
Ithaca 


' New York 


Oswego 
Rochester* 
Syracuse* 


Asheville 
Charlotte* 
Hatteras 
Raleigh 
Wilmington* 


Bismarck* 
Devils Lake 
Grand Forks 
Williston . 


Cincinnati 
Cleveland 
Columbus 
Dayton* 
Sandusky 
Toledo* 


Oklahoma City 


Baker 
Portland 
Roseburg 


_ Asterisks indicate airport stations; others are city office stations. 
Average temperature = 65—(degree-days/heating days). 
Outside design temperature given is that which is likely to recur once every 13 years 


MONTANA 
Sept 4—Jun 16 286 40.2 
Aug 29-—Jun 22 298 37.4 
Aug 20—Jul 3 318 39.4 
Aug 17-Jul 5 323 40.1 
Sept 7—Jun 13 280 RYAN 

NEBRASKA 
Sept 27—May 21 237 40.3 
Sept 15—Jun | 260 39.8 
Sept 24-May 20 =. 239 39.2 
Sept 12—Jun 5 267 38.5 

NEVADA 

Sept 4—Jun 26 296 44.6 
Sept 4—Jun 17 287 42.8 


NEW HAMPSHIRE 


Aug 29—Jun 15 291 38.8 
NEW JERSEY 
Sept 29—-May 30 244 45.6 
Sept 20-May 24 247 43.5 
Sept 17—May 30 =. 256 43.9 
Sept 16—Jun 1 259 43.6 
Sept 18-May 29 254 43.1 
Sept 25—May 21 239 43.8 
NEW MEXICO 
Oct 3—May 12 222 45.2 
Oct 8-May 3 208 48.5 
Sept 1—Jun 15 287 43.9 
NEW YORK 
Sept 15-May 28 256 40.3 
Aug 30—Jun 16 291 39.1 
Sept 10—Jun 9 273 40.0 
Sept 4—Jun 9 279 40.9 
Sept 28-May 26 241 44.0 
Sept 9—Jun 15 280 40.1 
Sept 9—Jun 6 271 39.7 
Sept 13—Jun 2 263 7) 40.2 


NORTH CAROLINA 


Sept 29-May 19 =. 233 47.5 
Oct 9-Apr 30 204 49.3 
Oct 23-May 3 193 52.6 
Oct 12-May 1 202 49.8 
Oct 19-Apr 24 188 52.6 

NORTH DAKOTA 
Aug 31—Jun 16 290 ga 
Aug 27—Jun 22 300 31.9 
Aug 15—Jun 23 313 33.8 
Sept 1—Jun 19 292 33.9 

OHIO 
Oct 4-May 14 223 44.7 
Sept 23-May 29 9249 42.0 
Sept 27—May 22 = 238 42.8 
Sept 25-May 25 243 42.0 
Sept 23-May 29 249 41.5 
Sept 16-May 31 = 258 40.2 
OKLAHOMA 
Oct 16-Apr 27 194 46.9 
OREGON 

Aug 25-Jul 4 314 42.4 
Sept 16—Jun 18 276 50.0 
Sept 13-Jun 19 280 50.3 


as the minimum daily 


7106 —31 Erie 

8213 —39 Harrisburg* 

8126 —39 Philadelphia 

8055 = Pittsburgh 

7822 —35 Reading 
Scranton 

5865 —15 

6546 —15 Block Island* 

6160 “417 Providence 

7075 —21 
Charleston 
Columbia 

6036 3 

6369 — 9 
Huron* 
Pierre 

7612 —11 Rapid City* 

A7AN as Chananoega 

5302 2 Knoxville 
Memphis 

eent : Nashville* 

5535 4 

5586 2 

5068 2 Abilene* 
Amarillo* 
Corpus Christi* 

4389 8 Dallas* 

3424 4 El Paso* 

6063 3 Fort Worth* 
Galveston 

he 

Ta7 ee San Antonio* 

6838 — § 

6719 —4 

5050 5 Salt Lake City 

6975 —7 

6863 —4 

6520 —10  Burlington* 
Northfield 

oe oy Cape Henry 

* 

2392 21 Lynchburg 

3075 14 Norfolk 

2323 20 Richmond 
Wytheville 

9033 —31 

een St. 

a7 64. ad, Tacoma 

7068 35, Tatoosh Island 
Walla Walla 

4532 = 3 

S717 — 5 Etkins* 

5277 m8 Parkersburg 

5597 —4 

5859 —4 

6394 — 5 Green Bay* 
La Crosse* 
Madison 

3519 =a) Milwaukee 

7087 —14 Cheyenne* 

4143 10 ~~ Lander* 

4122 19 Yellowstone Park 


n temperature. 


Ave. 


: Dove Temp, F 
PENNSYLVANIA 

Sept 20—Jun 4 258 28 
Sept 22-May 20 241 ee 
Oct 2—May 17 228 45.2 
Sept 28-May 19 234 43.4 
Sept 26—-May 21 238 43.7 
Sept 15-May 30 = 258 41.6 


RHODE ISLAND 
Sept 13—Jun 19 280 44.1 
Sept 18—Jun 1 257 43.2 


SOUTH CAROLINA 


Oct 28— Apr 10 165 
Oct 19— Apr 17 181 ay 


SOUTH DAKOTA 


Sept 12—Jun 3 265 29.8 
Sept 4—Jun 17 287 39.2 
Sept 5—Jun 17 286 26.3 
TENNESSEE 
Oct 8—May 4 209 48.8 
Oct 8-May 4 209 47.8 
Oct 19-Apr 22 186 48.8 
Oct 11—May 2 204 47.8 
TEXAS 
Oct 22—Apr 14 175 49.8 
Oct 2—May 17 228 45.9 
Nov 15—Mar 15 121 56.6 
Oct 27—Apr 6 162 51.0 
Oct 19-Apr 19 183 50.6 
Oct 27—Apr 10 166 50.8 
Nov 13-—Mar 29 137 56.2 
Nov 8—-Mar 25 138 55.8 
Oct 30—Apr 7 160 52.6 
Nov 5—Mar 29 145 54.1 
UTAH 
Sept 20—May 29 252 43.3 
VERMONT 
Sept 3—Jun 10 281 37.0 
Aug 8-—Jul | 328 38.6 
VIRGINIA 
Oct 12—May 12 213 49.5 
Sept 29-May 12 226 46.6 
Oct 13-May 7 207 49.9 
Oct 6-May 9 216 47.8 
Sept 13—Jun 2 263 45.9 
WASHINGTON 
Aug 28-Jul 2 309 50.6 
Aug 31—Jun 27 301 42.2 
Aug 13-Jul 9 331 50.3 
CP RUE SOS to 0 365 49.3 
Sept 20-May 27 =. 250 45.6 


WEST VIRGINIA 


Sept 12—Jun 6 268 43.5 
Sept 30-May 18 =. 231 44.4 
WISCONSIN 
Sept 2—Jun 12 284 3529, 
Sept 10-May 31 264 36.0 
Sept 13—Jun 3 264 A ae 
Sept 15—Jun 12 271 39.4 
WYOMING 
Aug 26—Jun 28 307 40.4 
Aug 29—Jun 22 298 3721 
A AleTAMN STON eholay ote 365 38.8 
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CLL 
FIG. 39. EFFECT OF VOLTAGE ON HEATER PERFORMANCE 


VOLTAGE DROP FORMULAS 
(Reactance negligible) 


CONDUCTOR CHARACTERISTICS 


DC Resistance 
(ohms per ft at 77F) 


Single-phase, 2-wire circuits: 


are V =2iRI 
ee i as Single-phase, balanced 3-wire circuit; or 3-phase, 4-wire, 
/ | deepsea balanced circuit: : 

Tinned Not tinned | V=ILRI 
3-phase, 3-wire balanced circuit: | 
14 .002680 .002575 [ape Nise fe a hia | 
12 .001690 .001619 002710 V =voltage drop (volts) 
10 001060 001018 001700 R=conductor resistance (ohms /ft) ; 
8 .000660 000641 .001070 L =one-way circuit length (ft) 

6 .000426 .000410 .000674 |=current (amps) | 


HEATER OUTPUT 


Actual output = 
(watts) 


rated output 
(watts) 


As shown by curve, heater output drops rapidly as 
should be kept to a minimum to reduce line voltage x ee 
drop. Actual output of selected heaters, as affected rated volts 
using formula given here and compared with room 
heat loss. If a wide difference exists, install heaters VARIATION OF OUTPUT WITH VOLTAGE 
use larger circuit conductors. | | | 
Voltage available on premises must be known be- | | | 
used on a 208-volt circuit would be operating 4.3% +10% | L 
below rated voltage; from the curve, the output would 
a 208-volt, 1000-waitt heater used on a 230-volt line 0 
would be operating 10.6% above rated voltage, 
1220 watts. Such operation increases surface tem- 
peratures with a consequent reduction in heating 


terminal voltage is reduced; thus length of circuits 2 

by any voltage variations, should be calculated 

with a higher rating. If voltage drop is excessive, 
fore obtaining heaters. A 230-volt, 1000-wait heater t 

be about 9% below rated, or 900 watts. Conversely, 

with an actual output 22.3% above rated, or about 

element life. 


1959 Hearinc, VENTILATING, AiR CONDITIONING GUIDE, 
Vol. 37, American Society of Heating, Refrigerating and 
Air Conditioning Engineers, 62 Worth St., New York 13, 
N. Y. 

. “Insulation of Concrete Floors in Dwellings,” Technical 
Reprint Series No. 8, Housing and Home Finance Agency, 
U. S. Government Printing Office, Washington 25, D. C. 
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Heated shack where 
84-ton generator 
stator bled 


TO MEET PROGRESS SCHEDULE, huge generator stator was 
assembled on temporary platform (enclosed by shack seen 
behind gantry) while concrete foundation work was being 


40,000 KVA 230/13.8 KV transformers 


13.8 KV switchgear 


Time-saving field methods 


were developed for the... 


Remote Assembly of a 
150-Ton Generator 


Contractors Wismer and Becker of Sacramento, Calif. met a tight installation 


a 


completed. Shack was electrically heated so as to neutralize 
weather variations and to preclude condensation forming 
during coil connecting. 


deadline by assembling a heavy generator stator in a remote location while 


its permanent concrete foundation was being formed. 


NUSUAL field problems related 
to heavy electrical construction 
are no novelty to contractors Ed 

Wismer and Hugo Becker of Sacra- 
mento, Calif. What to them is “all 
in a days work,” however, is often 
“offbeat” by general criteria. Take 
for example their recent assign- 
ment in the rugged Feather River 
and Lassen voleano country, where 
they installed all turbines, gener- 
ators, transformers and switchgear 
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in a series of Pacific Gas & EHlec- 
tric Co. powerhouses, three of 
which were constructed during a 
single year. One of these three, 
located in remote Butt Valley, was 
particularly ‘interesting’? because 
progress was hampered not only by 
snowstorms and distances from 
shipping terminals, but also by 
delays in delivery of materials and 
in completion of concrete founda- 
tion work. 


In addition, some heavy items of 
equipment had to be trucked over 
mountainous dirt roads during un- 
favorable weather, transported by 
means of 24-wheel flat-bed trailers, 
then installed while spring thaws 
were converting frozen ground into 
mud. 

This truly was heavy construc- 
tion, for generators and compo- 
nents at the Butt Valley installation 
weighed over 160 tons; turbines 
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eee 


es 
de 


Sees 


‘ 


MASSIVE STATOR for powerhouse gen- 
erator was trucked. to Butt Valley site in 
three sections, There components were 
shifted by crane to 


84-TON FRAME was lowered into place, 


aligned above turbine axis and (with 
upper bearing bracket removed), was 
exactly leveled. Meanwhile . . 


and components exceeded 150 tons; 
and transformers weighed over 90 
tons. Most of these items were par- 
tially disassembled before  ship- 
ment, yet even components created 
major trucking and handling prob- 
lems, since each of three generator 
stator sections weighed 56,600 Ibs; 
shaft and rotor center weighed T2,- 
000 tbs, while upper bearing bracket 
with two arms removed weighed 
45,000 lbs. 

Due to the various problems, 
however, several interesting field 
solutions came into being, one of 
particular interest having to do 
With the assembly of the main 40,- 
000-kva generator. 


Remote Assembly of Stator 
As mentioned, the stator frame 


had been delivered in three see- 
tions, each 28-ton segment being 


TEMPORARY PLATFORM which was en- 
closed by heated shack that permitted 
assembly work to continue unaffected by 
outside weather conditions. Then 


as 


MASSIVE ROTOR was 


assembled on 
erection pedestal; keys were weight-bal- 


anced and installed; laminated faces 


were ground smooth. After that. . . 


trucked to the powerhouse site sep- 
erately. Upon arrival at jobsite, 
however, foundation work was still 
in progress, and it was apparent 
that waiting for this preliminary 
work to be finished would jeopardize 
the “target date” of assembling the 
stator by normal procedures, that 
is, “in place.” 

For that reason it.was decided to 
attempt the tricky task of assem- 
bling and winding the 84-ton stator 
at a spot slightly removed from the 
stator’s permanent lecation (while 
the foundation was simultaneously 
being completed), then skidding the 
stator into place and lowering it 
into position after concrete work 
had been finished. 

A suitable location for this as- 
sembly operation was formed by 
excavating a pocket in the shoulder 
of an adjacent mountain, then a 
temporary platform foundation was 


tween temporary and permanent founda- 
tions and drag cables were secured to 
platform. Short but tricky .. . 


NR 


ROTOR WAS LIFTED by station gantry, 
shifted over center-line of previously in- 
stalled stator frame, and eased down 
over keyed . . . 


erected and a shelterhouse con- 


structed over it. 
This. enclosure 


was heated 


- through the medium of unit elec- 


tric heaters and, by modifying cli- 
matic conditions in this manner, 
(1) possibility of expansion. and 
contraction of parts was minimized, 
(2) stiffening and cracking of wire 
insulation was avoided, and (3) 
physical comfort for workers was 
provided. 

In actual step-by-step progres- 
sion, the three stator sections were 
crane-shifted into related positions 
on the temporary foundation. Split 
joints between sections were bolted 
together; then a platform scaffold 
was constructed inside the assem- 
bled frame for support of armature 
winders who installed jumper coils 
and completed connections between 
sections which (except for these 
final field operations) had been fac- 
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TRANSFER OF ASSEMBLED UNIT to 
permanent concrete foundation site was 
accomplished by this practical time- 
saving field method. Then. . . 


THRUST COLLAR that vertically coupled 
the 40,000-kva generator with the 
52,000-hp reaction turbine aligned be- 
neath it. Following this the . 


tory-wound by the manufacturer 
prior to delivery. 

In relation to this operation in 
general it may be added that, in 
making-up stator splits, coils were 
neither disturbed nor installed until 
they had been individually heated, 
thereby eliminating the danger of 
insulation failure due to cold bend- 
ing. And, following pre-assembly 
practice, all components were thor- 
oughly cleaned of slushing com- 
pounds and protective coatings 
which had been applied prior to 
shipment to prevent corrosion dur- 
ing the transportation period. 

After the permanent . concrete 
foundation for the stator had been 
completed, the lower bearing found- 
ation cap was established at exact 
elevation and leveled, the lower 
bearing bracket was installed, and 
sole plates for the stator were posi- 
tioned, 
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~ a 
STATOR WAS HOISTED from platform 
by gantry and shifted to permanent gen- 
erator location. Note dowelled upper 
bearing bracket. Finally... 


UPPER BRACKET for 
secured by bolts inserted in holes form- 
erly occupied by dowels. Total weight of 
generator exceeded 150 tons. 


rotor shaft was 


Skidding and lowering the king- 
sized pre-assembled stator into 
place began by constructing a suit- 
able skidpath of 12- by 12-in. beams 
and crossmembers which were 
crane-jacked into position and 
bolted to form a path from the tem- 
porary assembly area to crane 
pick-up point. Winch-powered drag- 
cables were then secured to the 
temporary platform and the stator 
was slowly moved along the skid- 
path until it could be sling-attached 
to the station’s gantry crane hook. 
It was then swung clear, inched 
into vertical alignment over the 
permanent bearing cap by means 
of tangential winching, then slowly 
lowered into position. 

After this stator rim placement, 
field poles were hung and set to ex- 
act elevation; the stator was 
checked for level and elevation; the 
upper bearing bracket was centered 


on the stator, and the stator cen- 
tered above turbine shaft beneath 
it. 

To complete the installation, the 
shaft containing the rotor hub was 
up-ended and placed on the erection 
plate. Rotor rim punchings were 
cleaned and, to insure perfect bal- 
ance, rotor components were care- 
fully stacked to distribute weight. 

Temporary dowels were then in- 


‘serted in bolt holes of the upper 


bracket (to insure exact replace- 
ment) and the bracket was removed 
to permit lowering of the rotor. 
After the upper bracket had been 
replaced and thrust bearing assem- 
bled, the thrust collar was placed on 
its shaft and load was carefully 
transferred to the bearing. Fi- 
nally, rotor and turbine shafts were 
coupled, guide bearings were in- 
stalled and the assembled unit was 
tested. 

Since the complete Butt Valley 
electrical contract also included as- 
sembly and installation of (1) the 
complete hydraulic turbine, spiral 
case and runner assemblies, shafts 
and bearings, draft tube and sup- 
ports, butterfly-type turbine shut- 
off and related control equipment; 
(2) the main 40-mva 230/13.8-kva 
transformer bank with related bus 
structures, OCB, lightning arrest- 
ors, disconnects, switchgear and 
cubicles; (3) a 250- and 25-ton 
gantry, plus (4) all indoor metal- 
enclosed electrically operated draw- 
out switchgear related to 120/208- 
volt station service; it may be con- 
cluded that W&B operations depart 
somewhat from the “norm” and 
reflect a high order of ingenuity. 


JUMPER COILS between stator sections 
were installed in the field by winding 


specialists from manufacturer’s plant. 
Coils were individually heated to pre- 
vent insulation failure during related 
bending operations. Winders worked 
from scaffold erected inside huge stator 
frame. 
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FLOW CHART SCHEMATIC details the steps necessary to install an accurate, com- 
plete and expandable record-keeping system. Index box in lower right hand corner 
defines flow chart symbols. 


How to set up an... 


Expandable 
Office System 


The steps necessary to install a record-keeping sys- 


tem that is not only accurate and complete—but 


once it is put into operation and properly maintained 


can be expanded to satisfy any business growth rate. 


By Irv Drucker, Drucker & Associates, Engineers, Chicago, III. 


Dore 


ESTIMATE LOG SHEET, placed in the front of quote file, serves as a permanent 
means of recording each estimate, including date submitted, customer’s name, estimate 
number, amount of estimate and date of acceptance. The sheet also comes in handy 
for quick reference. 
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Estimotes - Jan. 1959 


JVobh Name Est No. Amt of Bid bate 


Accepred 


(> 29-59 


Brewer Prodvets 59 is /500- 


(729 So. CArcagea 
National Bread Co. — 259 
6329 So. Creero 

United Fress 359 980 - 
13239 bf GEZD S#. 

Western tomes 4 325- 
Bo .unrts ~ each - 


2759 > 


2L-2/- 59 
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(Sheet 1) 


scribed in this article is designed 

so that one person can put it into 
operation. Only equipment neces- 
sary is a minimum of forms and a 
few file drawers. This method of 
record keeping covers every phase 
of a contractor’s operation—from 
employees time to inventory control 
—hbesides enabling the contractor 
to determine quickly and efficiently 
the status of any job in progress. 
Another plus-value of the system 
is its ability to expand with the 
user’s business growth rate. 

The complete system is detailed 
in the flow chart schematic shown 
in Fig. 1. For further reference, 
the basic organization of the neces- 
sary office procedures is pointed out 
by letters. As we proceed with the 
description of the system we will 
refer to the flow chart and its 
letters. 

Because much of the work accom- 
plished by contractors is a direct 
result of estimates, it is important 
that a file be set up to contain these 
estimates (Fig. 1, A). This is one 
of the first steps necessary to put 
the system into operation. It is ad- 
visable that all estimates prepared 
for customers be numbered or in- 
dexed. The numbering method sug- 
gested for use with this system is to 
letter the first estimate of every 
year as 1 plus the year. For ex- 
ample, the first estimate prepared in 
1959 would be numbered 159, and 
the 25th estimate prepared would 
appear as 2559. For quick refer- 
ence, and to permanently record 
each estimate, including date sub- 
mitted, customer’s name, estimate 
number, amount of estimate and 
date accepted, a log sheet (Sheet 1) 
is placed in the front of the quote 
file (Fig. 1, B). 

When an estimate becomes a job, 
the letter or copy of the quotation 
pertaining, to the job is taken from 
the quote file, logged (date ac- 
cepted entered on estimate log 
sheet), and placed in the jobs in 
progress file (Fig. 1, C). All in- 
formation and data pertaining to 
the various jobs are funneled into 
the job file. Basically this file is set 
up in the same manner as the quote 
file. A job log sheet (Sheet 2) is 
maintained in the front of the file 
(Fig. 1, D) to record each job, in- 
cluding customer’s name, date job. 
was started, estimate number, job 
number, amount of estimate, and job 
completion date. All invoices, time 
sheets, material listings and other 
data for each job are separated in 


T= SYSTEM illustrated and de- 
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the job file cabinet by file folders 


or large manila envelopes. fon Ly Sobs'- 1959 

Material ordered for a job from Ae : s 
a supply house is checked as soon as bate Vol Name Est, No. ee Job No. Completed 
it arrives by matching each item 
on the shipping ticket against the ? ? eyes 
actual material delivered. As in- | “2% $7 ue ee ppiges S oo oe Ae 
voices (requested in duplicate) are 2-21-59 Western Hous 9256- S 459 
received on material purchased they | © 30 uncts = each - 


are matched with previous checked LS. Western Springs 
shipping tickets. Then the duplicate : 


pee: are.split. One copy is placed JOB LOG SHEET is maintained in the front of the job file to record each job, including 
_ the job file, and the other BODY: customer’s name, date job started, .estimate number, job number, amount of estimate, 
goes into the unpaid bill file (Fig. 1, and job completion date. (Sheet 2) 
E). Invoices on material purchased 
for stock (also requested in dupli- 


cate) are checked against shipping Stock Cor) Credr# 
tickets, then one copy of the invoice Yob Name 
is placed in the material stock file Matertal L/sth 
(Fig. 1, F), and the second copy Unit 
is placed in the unpaid bill file. This | @vent  ough-ln killed Cost 
method keeps all unpaid bills to- ; , 
gether for bookkeeping purposes (000 44" TWICE se 
and also directs material charges to Sick Z ane: a 
stock or to jobs. When the bills are | 9 #7, Cow. é 

f 100 yy Strqes v 
paid they are transferred to the ie 
Bills Paid file (Fig. 1, G Ne eps bee 

s Paid file (Fig. 1, 95 120 900 bores v 

When material is taken from 100 1900 Kings a 
stock (Fig. 1, K) for a particular Jo00! Wy2 TW w 
job it is written up on a material- St Nails w 


out list (Sheet 3) in duplicate—one 
copy of the list is placed in the 
specific job folder in the main job 
file, and the second copy is put in MATERIALS-OUT SHEET is used to record material sent out to jobs from stock. The 
the material stock file. By subtract- sheets are filled out in duplicate. One copy is placed in the specific job folder 
ing the total amount of material contained in the main job file, and the second copy is put in the material stock file. 
shipped out from the total amount These same sheets are also used to record material returned, except that each sheet 


of material purchased, the person ey cfearly sinned ee ee 
in charge is able to arrive at the 


inventory net value in cost. This 
net cost provides control in terms : Dhaiye eee 
of the amount of material (dollar Vime Sheer 
value) that the contractor. wishes 
to carry in stock. Date Name Goprentice Journeyman 
Material returned for credit is eS, 
entered the same as material 2-8 Cones, £. 
charged out except that the sheets 2-8 Curtis, &. 
are stamped or marked credit or re- 2-8 Sm/th, Sf. 
turned for credit. This is done in ; 
order that the person doing the re- Ves 3 
cap can easily identify the items as NEE ves 
a credit and make the necessary ad- Corris, V4 
justments. It is advisable to have 
the material sheets used for credits 2 VYones, 
a different coe than material-out 2 Sa th, Vv, 
sheets. : ones, ay 
When time quads are sent in from > Curtss, &. 
men in the field (Fig. 1, I) they are Sin ith, Vv. 
checked, and the time is entered on Fg 4 
labor log sheets (Sheet 4), which Se ones. ae 
are kept in each job’s folder in the 39 Gini th, Vv. 


job file cabinet. The sample shown 
indicates how time is entered for a 

journeymen or apprentices. After —— Lleabor 70 4/1/59 

the time cards are checked and en- mA pen, - 

tered on the various log sheets, they LABOR LOG SHEETS, recording workmen’s time in the field, are kept on every job. 
are stored in a file which is set When the job is completed the sheets are used to compare ‘the total actual amount 
aside for this purpose (Fig. 1, J). — of labor against the total estimated amount of labor. (Sheet 4) 
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New Jersey Contractor says: 
“NMiy Shop Is My Show 


Here’s how one electrical contractor has lighted his new headquarters office 


HEADQUARTERS BUILDING is a one- 
level industrial-type structure with a ware- 
house-garage in front and office area in 
the rear, Building was completely modern- 
ized. Service can be seen at front corner 
of building. 


to a maintained intensity of 150 footcandles—to show his clients the kind 


of lighting he wants to sell them. 


By Arthur ee Davis, President, A. L. Davis Company, Electrical Contractors & Engineers, Newark, N. J. 


SERVICE PANEL at front corner of ware- 
house area consists of two enclosures 
coupled together. The 200-amp main CB 
and a 150-amp CB for A/C feeder are 
at left. The 120/240-volt panel is at 
tight with the remote-control contactor 
shown in the split-bus layout. The 120- 
volt control circuit for the contactor uses 
No. 14 wires, fused at 6 amps. Fusing of 
the control circuit is required by section 
725-18 of the NE Code, which would 
allow that conductors as small as No. 18 
be used in this case—protected at not 
more than 20 amps. 


there’s nothing like showing ‘“‘the 

product” to the customer. And 
there’s no better or more convenient 
place to have ‘the product” than 
right in your own office. That 
was the thinking behind design of 
my recently finished headquarters 
building. 

Our new shop is a modernized 
one-level building, with a ware- 
house-garage in the front and a 
large office area in the rear. Before 
we moved in here from our old 
shop, we had to renovate and re- 
design the complete interior. After 
stripping the building practically 
to a shell, we had the interior par- 
titioned to meet our operating re- 
quirements. From that point the 
rewiring and lighting work went 
forward. 

Calculated electrical demand plus 
considerable spare capacity for load 
growth called for 200-amp rating 
in the 3-phase, 4-wire, “red leg’ 
delta service (fourth wire is a 
grounded center tap from one 
phase). The 3-phase load consists 
of the air conditioning unit. The 
120/240-volt single-phase is used 
for lighting and convenience out- 
lets. 

The circuit to the air conditioner 


[’ SELLING modern lighting, 


load and all branch circuits origi- 
nate at the circuit-breaker service 
and distribution panelboards in the 
front corner of our building. As 
shown in an accompanying photo, 
the 120/240-volt, 3-wire panel is a 
split-bus type with a _ 60-amp, 
2-pole, remote-control, mechanically- 
held, single-coil, magnetic contactor 
between the bus sections to pro- 
vide ON-OFF control of eight cir- 
cuits used for fluorescent lighting 
in the main office area. 

Lighting is the big thing we 
concentrated on. We wanted a light- 
ing job which we could show to our 
clients—architects, builders and 
owners—to demonstrate the appear- 
ance and advantages of modern 
lighting. In particular, such a 
“show-window” lighting installa- 
tion would help us‘in selling to the 
executives of banks and to office and 
school management people, with 
whom we do a large volume of 
business. 

To meet the need, we set out to 
produce a high-intensity lighting 
result with a high order of visual 
comfort and good efficiency in the 
application. As shown, we achieved 
our objectives with a maintained 
lighting intensity of 150 footcan- 
dles (down from an initial level of 
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200 footcandles). And the comfort 
conditioning due to excellent dif- 
fusion and shielding is a notable 
feature of this installation. 

The main office area is lighted 
by four continuous rows of 4-lamp, 
lensed-fiuorescent luminaires sur- 
face mounted on the 9-ft 6-in. high 
ceiling. The rows are mounted on 
6-ft centers, with the center line 
of each end row 3 ft from the wall. 
The basic luminaire contains four, 
40-watt, rapid-start, warm-white 
fluorescent lamps and is 4 ft long. 
Diffusion and shielding are pro- 
vided by a plastic lens. : 

With the exception of three 
luminaires near the door, in the 
first row, office area lighting is cir- 
cuited through the magnetic con- 
tactor at the service panel. A sin- 
gle-pole, single-throw toggle switch, 
wall-mounted at the main entrance, 


operates the contactor for ON-OFF 
control of the general lighting. The 
three luminaires near the door are 
directly controlled by a standard 
wall switch to provide entrance 
lighting without using all lights. 
To top-off the general office light- 
ing, we designed a modern lighting 
treatment in my private office. As 
shown in a photo, this includes a 
recessed lensed fluorescent unit over 
my desk and some lensed high-hats. 
Control includes low-voltage relay 
switching and a dimmer for the 
fluorescent units. The system pro- 
vides quantity and quality of light 
with control flexibility to meet the 
visual and decorative requirements. 
Already, our investment in this 
“show-window” layout has returned 
dividends. And we expect the divi- 
dends to grow rapidly as the trend 
to high intensities gains acceptance. 


Pt 


LIGHTING RESULT in engineering office 
area includes a maintained level of 150 
footeandles, with low fixture brightness 
and excellent diffusion for uniformity of 
lighting level. 


PRIVATE OFFICE lighting layout com- 
bines a recessed, 4-lamp, dimmer-con- 
trolled fluorescent luminaire over the desk 
with a number of strategically-placed re- 
cessed incandescent lensed hi-hats. The 
incandescent units are dimmer controlled 
and are controlled individually by low- 
voltage relay switching to provide varying 
light effects. Control switches for dimmer 
and relay circuits are mounted alongside 
the desk, as shown in photo above. 


CONVENIENCE OUTLETS in office parti- 
tions are wired with armored cable on 
circuit leg tapped from wall surface recep- 
tacle box. Connection from wall circuit 
box to partition is in EMT, as shown. 
Where circuit crosses doorways in parti- 
tions, the floor was channeled to bury 


EMT. crossovers under the floor tiles. 
Telephone conduits are similarly buried 
at doorways. 
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Floodilighting 


Beautifies Famous Street 


Special mercury floodlight units light trees and shrub- 


bery on New York’s famous Park Avenue. Installation 


was contributed as tribute to City’s annual “Salute 


to the Seasons.” 


been used to dramatically light 

a special planting of trees on 
New York City’s famed Park 
Avenue. The installation extends 
along three blocks of this tradi- 
tionally renowned thoroughfare, on 
the center malls that divide the 
north and south traffic lanes of the 
street, between 49th and 52nd 
streets. The project represents a 
special contribution to the City’s 
annual “Salute to the Seasons,” a 
municipal program that encourages 
private companies to beautify their 
metropolitan properties through 
plantings and illumination. 

The trees are floodlighted by a 
total of 64 100-watt mercury vapor 
lamps, mounted in clusters of four 
along the center of the mall and 
just above ground level. Each 
cluster of four units is mounted 
on a cast aluminum transformer 
box, which is installed on a precast 
conerete base buried beneath the 
surface of the planting area. A 
layer of gravel covers the surface 
to a point about 2 in. below the 
lamp housings. Both the lighting 
units and the transformer boxes are 
weatherproof. 

The consultants who planned this 
project faced some unusual prob- 
lems. Tracks of the New York 
Central railroad, and a whole net- 
work of conduits of various types, 
run directly beneath the surface 
of Park Avenue along this 3-block 
area. Trees therefore had to be 
planted in large concrete urns. 
Also, these malls were supplied elec- 


[Vp been se floodlighting has 
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tric power by single-phase, two- 
wire, 110-volt circuits only, which 
were insufficient for the new mer- 
cury lighting load. The local elec- 
tric utility provided additional ca- 
pacity by the addition of a third 
wire, and conversion to a 120/208- 
volt system. This electrical service 
was terminated in three cast metal 
service entrance boxes, one in each 
of the three mall areas, and in- 
stalled above ground level. No. 12 
branch circuits were then run from 
these service entrance boxes to the 
transformer boxes in rigid steel 
conduit, and subsequently to the in- 
dividual floodlight units from the 
mercury lamp transformer secon- 
daries. 

The 100-watt mercury lamps are 
mounted in cast aluminum flood- 
light housings, each containing a 
special heat-resisting glass lens and 
a parallel-vane louver. Units are 
pointed upwards at the tree 
branches and foliage at angles 
varying from 30 to 45 degrees from 
vertical. This adjustment flexibil- 
ity is made possible by swivel bases 
built into the equipment. This per- 
mits individual adjustment of each 
unit for maximum light distribu- 
tion utilization and for proper 
shielding. Provisions are also made 
for the addition of color filters to 
vary the decorative lighting effects, 
if later desired. 

The characteristic blue-green 
quality of the clear mercury lamps, 
non-color corrected, has been found 
to be most appropriate for the 
lighting of the green tree leaves 


GREENISH-BLUE light from mercury 


vapor lamps create fairyland luminous ef- 
fect on specially-planted trees in mall 
areas of New York’s Park Avenue, a con- 
tribution to the city’s annual ‘’Salute to 
the Seasons. 


um 


er en 


FLOODLIGHTS are located in center of 
mall area of Park Avenue, and contain 
100-watt clear mercury vapor reflector 
lamps. Transformers for lamps are housed 
in large cast aluminum boxes to which 
floodlights are attached. 


and for creating a most attractive 
and decorative luminous effect at 
night. 

This project was sponsored by 
Uris Brothers, New York building 
firm, and builders of several of 
New York City’s newest sky- 
scrapers. Consulting electrical en- 
gineers were Joseph R. Loring As- 
sociates, and the electrical contrac- 
tor was the Arc Electric Company. 
The floodlights and transformer 
housings were made by the Simes 
Company, New York. 
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—developed by Allis-Chalmers with Reynolds Aluminum— 


OFFER LOWER MAINTENANCE, 
CORROSION-RESISTANCE, 
ATTRACTIVE APPEARANCE 


Lasting Beauty 

Your Community Will Be Proud of— 
Allis-Chalmers Aluminum-Clad 
Substation Units 


Use of Aluminum in Substations 
Adds New Economy, Long-Range Savings 
in Electrical Installations 


Panels for Aluma-Clad switchgear housing snap together so 
that joints between them are water tight. Extruded aluminum 
panels interlock to form reinforced sections. 


Bolted-on rear panel sections are easily removed by one man 
without use of a crane, Each switchgear cubicle can be in- 
spected individually. Ventilation in this region is increased by 
using the labyrinth cross-section of the aluminum extrusions to 
pass filtered air up through the bottom and out the top. This 
increased cooling of the bus compartment keeps the operating 
temperature within maximum limits even during peak load 
periods on hot days. 


Developed by Allis-Chalmers and 
Reynolds engineers, this new aluminum sub- 
station unit offers many important advantages 
in electrical installations. Extruded aluminum 
sections that interlock to form structurally re- 
inforced panels are used in construction to 
reduce labor costs, provide strength and 
rigidity. The station flooring also utilizes alu- 
minum sections that interlock to provide a 
neat, clean installation. 


Aluminum will never rust, therefore these 
units will never need protective painting. 
They’ll resist corrosion in salt air and con- 
taminated atmospheres. 


The bright natural sheen of aluminum is a 
lasting one, too. That means these aluminum- 
clad substations will add real beauty to your 
installation, beauty that lasts. 


And because aluminum is lighter in weight, 
shipping and installation costs can be lower. 
Roof-top installations, especially, can be sim- 
pler, less expensive with the new Allis-Chalmers 
switchgear units. 


Allis-Chalmers new aluminum-clad outdoor 
substation units are an important engineering 
achievement in electrical equipment design— 
an achievement which means lower costs, more 
lasting beauty for utility and industrial sub- 
station installations. Reynolds is proud to have 
played a role in this important development, 
providing both aluminum and aluminum know- 
how. For details on any electrical equipment 
using aluminum enclosures, contact your near- 
est Reynolds Sales Office or write Reynolds 
Metals Company, Richmond 18, Virginia. 


REYNOLDS 
ALUMINUM 


Watch Reynolds TV shows—“ALL STAR GOLF," 
“BOURBON STREET BEAT," and 
“ADVENTURES IN PARADISE'"'—ABC-TV 


MV Lamps Aid Bank Relighting 


San Francisco bank relighting combines 


color-corrected 


mercury-vapor downlight with incandescent uplighting and 


fluorescent skylight treatment to raise formerly existing 


illumination levels by 500%. 


luminate high-ceilinged com- 

mercial interiors is a relatively 
new lighting concept. Yet, with the 
advent of color-corrected m-v lamps, 
this high-output source can pro- 
vide pleasing results with reason- 
able brightness ratios and gratify- 
ing economic advantages when 
combined with fluorescent and in- 
candescent lamps. 

This combination was demon- 
strated in the Crocker-Anglo Bank, 
San Francisco, where the three 
lighting sources were blended to- 
gether in a relighting plan. And, 
coincidentally, this installation won 
for the designers the Charles God- 
dard Class II trophy for 1959, sig- 
nifying that this project was rated 
by the IES last year as having top 
interest in the non-residential field. 
. This lighting assignment had sev- 
eral interesting problems, for (1) 
ceiling heights in this interior 
varied between 12 and 35 ft, (2) the 
ceiling plan was irregular in shape, 
(3) Renaissance architectural fea- 
tures which could not be altered in- 
cluded fluted columns and rococo 
ceiling coffers, (4) access to mer- 
cury fixtures, once installed, would 
be inconvenient for relamping pur- 
poses, and (5) lighting intensities 
were to be increased in the order of 
500% without disturbing the turn- 
of-the-century decor which was to 
be maintained in spite of a modern- 
ization emphasis. 

Segregating the installation into 
its three light-source components, 
(a) mercury vavor lamps and pris- 
matic glass lenses are recessed 
above executive bays and public 
areas to illuminate desk tops and 
teller counters; (b) tcandescent 
clusters of R and PAR lamps are 
concealed in up-turned column- 
mounted urns, in free-standing or- 
namental torchieres and over en- 
trance vestibules to emphasize 


[J reminsee mercury vapor to il- 


RENAISSANCE ARCHITECTURE of this strikingly ornate interior included sculptured 


ceiling coffers, fluted columns and ornamental urns, all of these beautiful features 
being retained and emphasized by skillful combination of mercury-vapor, incandescent 


and fluorescent lighting applications. 


architectural details of the sculp- 
tured ceiling, columns and capitals; 
and (c) fluorescent low-brightness 
panel patterns are used to define 
limits of a high-bay (35 ft) central 
skylight and also to provide high- 
intensity shielded illumination in 
two low-ceilinged (12 ft) general 
office, clerical and filing sections. 


Color-Corrected Mercury 
Downlight 


Since the 400-watt high-bay mer- 
cury fixtures replace a series of re- 
cessed 500-watt incandescent units 
that projected their lightbeams 
through small square apertures, it 
was first necessary to enlarge origi- 
nal openings, then to construct 
ornamental shielding louvers which 
were designed and painted in matte 
finish to blend with the coffer motif. 


MERCURY VAPOR color-corrected lamps 
and prismatic glass reflectors are shielded 
by ornamental scuare louver assemblies 
designed and finished to blend with de- 
tails of surrounding rococo ceiling coffers. 
Use of 7000-hour JH-1-X lamps is major 
maintenance plus-value, since relamping 
is necessary only on 3-year cycle. 
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Ville US 
ELUSIVe 


... it doesn’t 
leave 
tracks 


BUT KEEPING TRACK OF 
TIME IS ESSENTIAL TO ANY 


Mounting 
hanger to 
slab (4 such) 


op 


Existing junction box 


See ek 


Flexible conduit of 

sufficient length to 

lift fixture for access 

to ballast, minimum 
A= 


Ballast 


Ballasts shall be mounted 


as indicated, with access 
by lifting fixture. 


Louvers are |6 


Filigree decoration, bronze plate 


Hinge 


Existing plaster opening 143 sq, 


GA’ 


‘| 


n 
New plaster opening i6t SOR Soe ante 
HIGH-BAY MERCURY FIXTURES are independently supported by rod hangers secured 
to overhead slab, while related ballasts are mounted to angle truss structure. Con- 
nection of luminaire and ballast by long flexible cable permits unhampered movement 
of fixture to gain access to ballast. Use of mercury units boosted light output by 
460% while reducing current consumption by 62%. 


PLANT OR INSTITUTION 


For the Latest in Time Control 
Systems, Designed for— 


© LOW INSTALLATION COST 


Metal urn with 


Marble urn with 
6 sockets 


6 sockets 


Column urn with 
5 sockets 


Note: All urns existing. All sockets swiveling, mounted on steel 
boxes and connected to existing wiring. 
EXISTING COLUMN URNS and ornamental torchieres were equipped with steel 


mounting boxes and swiveling sockets for series of upturned reflector incandescent 
lamps for purpose of highlighting formerly unnoticed details of contoured ceiling. 


_/ TIME RECORDER CO. 
Meg, 


@ 1732 Central Avenue 


~ ENGEERNG » SALES» SER 


WRITE FOR “TECHNICAL TOPICS’ COVERING 
TIME SYSTEMS AND THEIR OPERATION 


Cincinnati 14, Ohio 


Louver panels, provided with 
hinges and light-locks on one edge 
and holding latches on the other, 
are swung down for relamping; a 
routine chore which is performed, 
when required, from scaffolding. 

For this reason, the use of JH- 
1-X lamps returned a triple divi- 
dend, for (1) the rated 7000-hr 
lamp life of the mercury lamp, re- 
sults in an approximate 3-year in- 
terval between relamping as com- 
pared with a 4-month interval for 
incandescent, offers a definite main- 
tenance value, (2) obtained foot- 
candle intensities at desk level of 
70, as compared with 15 fc for- 
merly provided by the incandescent 
sources, offers a 460% boost in il- 
lumination with reasonable bright- 


ness values which are measured at 
1000 ft lamberts at 60 degrees. (3) 
and power consumption, including 
ballast ldsses, of 4.2 w/sf, as com- 
pared with former consumption of 
4.5 w/sf, offers an acceptable 63% 
saving. 

Since new and old placement pat- 
terns are identical and since watt- 
age per sq ft is now less, no wiring 
changes were necessary." 

As noted in the closeup view of 
this mercury unit, louvers consist 
of 1-in.-deep 16-gauge fins arranged 
as concentric squares on 13-in. in- 
tervals, outer gaps being addition- 
ally decorated by ornamental fili- 
grees. 

Above the cast-plaster ceiling, 
high-bay lensed fixtures are sup- 
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GEDNEY INSULATED MALLEABLE 
IRON BUSHINGS 
(cadmium - plated). Poly- 
ethylene collar is free to 
turn while bushing is 

E WV tightened...prevents 


binding, twisting, 
during installa- GEDNEY JUMPER WIRE 
tion, Sizes 2" BONDING BUSHING. 
to 6”. Solderless lug. Malleable 
iron, cadmium- plated, 
available sizes ¥2” 
to 4”. 


Nobody knows better than you do 
how much time, trouble and expense 
are involved when electrical fittings 
don’t fit properly. That’s why Gedney 
has adopted the simplest of mottoes: 
Gedney Fittings fit. And we mean it! 


Gedney Fittings are machined with 
unfailing accuracy, then carefully fin- 
ished, finally they’re scrupulously in- 
spected. Result? You no longer have 
to make allowances for the fittings 
(and time) you used to throw away! 
One more thing. These better fittings 
cost you no more! 


Think of all the places you can save 
time and money with these five new 


J GEDNEY STATIC PREVENTIVE 
Gedney Fittings and Accessories! 


GROUND CLAMPS. 
Made to ground pipe or 
conduit from 2” to 8”. 


COMPANY 


RKO BLDG. « RADIO CITY » NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 


GEDNEY FITTINGS FIT 
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“Figure” on SHURE-SET 


i 


as 


QUICKER FASTENING 
INTO CONCRETE 


UNIQUE POWER CONCENTRATION PRINCIPLE 


os 
al 


no cartridge 
required | 


... another product by 


Time saved is money saved —that’s why so 
many contractors use Shure-Set for light 
fastening jobs. A few hammer blows set 
special high-strength fasteners through thin- 
gauge metal into concrete quickly, surely 
and professiona//y. Shure-Set is ideal for 
fastening conduit clips, junction boxes, 
panel boards, Wiremold, raceways, outlets, 
stand-offs, and other electrical equipment 
to concrete or steel without messy, time- 
consuming drilling and plugging. And re- 
member Ramset for heavy-duty fastening! 
Your Shure-Set dealer is listed under 
“Tools” in the Yellow Pages. Call him or 
write us direct for complete information. 


Fiamset’ Fastening System 


OLIN MATHIESON O WINCHESTER-WESTERN DIVISION 
Chemical Corporation hA 285-C Winchester Ave. » New Haven 4, Conn. 
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RECESSED SLIMLINE UNITS were 
mounted side-by-side in continuous ar- 
rangement to obtain effect of outlined 
skylight. Removable top covers of fix- 
tures permit cleaning and _ relamping 
from bordering catwalk. Total of 176 
warm white 6-ft fluorescent lamps were 
used in installation to boost illumination 
in this central area from 10 to 80 foot- 
candles. 


ported independently by rod hang- 
ers embedded in the overhead slab, 
while related ballasts are mounted 
by bolted plates to an angle truss 
structure. Ballasts are then con- 
nected to existing junction boxes 
by thinwall conduit; fixtures are 
attached to ballasts by flexible 
leads; and leads are liberally dimen- 
sioned at 4 ft to permit displace- 
ment of fixtures for access to bal- 
lasts if necessary. 


Incandescent Up-Lighting 


Due to deep recesses in molded 
ceiling coffers, the additional instal- 
lation of up-lighting by incandes- 
cent units illuminate formerly un- 
noticed architectural details and 
coloring of the lofty interior. 

To provide this up-lighting com- 
ponent, existing ornamental column 
urns and pedestal torchieres were 
fitted with steel mounting boxes and 
swiveling sockets; five 150-watt 
R-lamps were enclosed in each urn, 
six in each torchiere. In addition, a 
dozen R-40s (six 150s and six 300s) 
are similarly mounted on, and 
shielded by, a canopy above one of 
the side entrances to provide addi- 
tional illumination (and lessen con- 
trast ratios of) the sculptured ceil- 
ing. 

Treatment of the large central 
“skylight”? court actually restores 
the “original” look to this section, 
for this skylight had been blacked- 
out at the beginning of the second 
World War and a fluorescent-back- 
lighted louvered ceiling had been 
installed at that time to provide an 
average footcandle level of 10 on 
desk tops beneath it. 

The present installation raises 
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this level to 80, and it also redefines 
the outline of the initial architec- 
tural concept. This was accom- 
plished by installing a 6-ft-wide re- 
cessed troffer to outline the 33- by 
45-ft rectangle, coordinating edge- 
details of the troffer with existing 
architectural paneling and_ utiliz- 
ing plastic lenses to obtain diffuse 
illumination with a relatively low 
brightness value of 300-ft lamberts 
as measured from a 60-degree an- 
gle. In this installation, a total of 
44 3- by 6-ft 4-lamp fixtures are 
mounted side-by-side, 176 warm- 
white 72-in. T-12 slimlines thereby 
being used to illuminate an area of 
3800 sq ft. 

Due to the existence of accessi- 
ble space above the skylight section, 
these fixtures may be relamped from 
overhead catwalks, removable fix- 
ture tops (with handles and locking 
wingnuts) being installed for that 
purpose. 

As to wiring, 4-lamp fixtures are 
separately connected by flexible con- 
duit to a series of 2-fixture junction 
boxes positioned along catwalks, 
JBs then being connected together 
and to the attic distribution panel 
by rigid conduit, and a contactor in- 
stalled to permit remote control of 
the installation from two locations 
(adjacent to entrances) on the main 
floor. As in the case of the mercury- 
vapor downlights, the fluorescent 
skylight installation is controlled 
through a contactor remotely acti- 
vated by main-floor switches. 

Fluorescent treatments were also 
adopted to illuminate two additional 
low-ceilinged office areas that flank 
the main public section of the bank, 
this second treatment utilizing 4- 
by 4-ft recessed 6-lamp troffers 
equipped with low-brightness plas- 
tic lenses and supported by corner 
rods anchored to the overhead slab. 
Around these square fluorescent 
units, acoustical panels are sup- 
ported independently by runner 
channels positioned on 4-ft centers. 
In this installation, fixtures are 
grouped in fives for branch-circuit- 
ing purposes. 

By approving this combination of 
mercury-vapor downlights, incan- 
descent up-lighting and fiuorescent 
paneling, Crocker-Anglo officers 
have obtained light values well 
above their expectations. And these 
three different light sources have 
been so applied that the traditional 
elegance of this classical Renais- 
sance interior has been enhanced, 
for higher lighting values now re- 
veal architectural details that were 
unnoticed and unappreciated with 
existing inadequate illumination. 

Credit for the installation belongs 


20 AMP 
GROUNDING 
DEVICES by 


Sue FR AA = Pe 


3-WIRE 
2-WIRE 

20 AMPS 
125 VOLTS 


GROUNDING CAPS and 
RECEPTACLES 


RECEPTACLE 
5722 


IMPORTANT T0 
YOU UNDER THE 


The 1959 revisions of the National Electrical Code 
extend grounding requirements to many additional 
industrial and commercial installations, including: 
heavy-duty portable tools; scrubbers and similar 
maintenance equipment; business machines; and all 
receptacles in cellars, garages and open docks, etc. 
As a result, these new 20 Amp Grounding Caps and 
Receptacles will be “must”? items on practically 
all your jobs. 


Also available in weatherproof type with and 
without padlock, these Duplex Receptacles feature 
‘2-circuit break-off fins that allow optional wiring as 
two electrically separate outlets. Caps are available 
in rubber and armor-over-rubber types. 


Grounding devices are a “must” for electrical pro- 
tection—and giving your customers the latest and 
finest available in grounding devices is a “must” 
in building your business and your profits. So write 
today for complete information. 


The Arrow-Hart & Hegeman Electric Co., Dept. 
ECM, 103 Hawthorn Street, Hartford 6, Connecticut. 


MARCUS 
TRANSFORMERS 


SCORE 


: Lage 
RASRSRSREA TESS 


From brawny, liquid-filled transformers 
outside of the Math and Physics Building, 
Field House, and Fine Arts Building, to 
whisper-quiet dry type units in the class- 
rooms, laboratories, and dramatics hall, 
the University of Wichita uses Marcus 
transformers for dependable, trouble-free 
performance. 

All Marcus transformers, both dry and 
liquid-filled score ‘‘excellent’’ in factory 
tests. Loss tests, hi-pot tests,impulse tests, 
and sound-level tests are passed with 
flying colors. For full power and guaran- 
teed satisfaction, specify Marcus for your 
next transformer installation. 
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_ UNIVERSITY 
OF 
~ WICHITA 


A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 
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to Milton T. Pflueger, architect;. 
Lloyd Dehrer, chief electrical engi- 
neer for the West Coast consulting 
firm of Buonaccorsi and Murray; 
and to the Charles A. Langlais Co., 
electrical contractors responsible 
for the installation. Likewise perti- 
nent is the fact that the installation 
was performed completely outside 
of normal banking hours. And, since 
all portable scaffolding was removed 
after completion of each night’s 
work, the lighting modernization 
involved no disruption of business 
or inconvenience to the public dur- 
ing the day. 


Lightweight High- 
Voltage Cable Results 
In Labor Saving 


Two West Coast joint-venture 
electrical firms, Pacific Electric & 
Mechanical Co. of San Francisco, 
and Rosendin Electric of San Jose, 
recently installed over five miles of 
high-voltage aluminum cable at a 
Navy missile ordnance plant in 
Sunnyvale, Calif., the longest pull 
being one of 1085 ft between a rec- 
tifier station and manhole. The in- 
stallation, one of the largest high- 
voltage projects noted to date in 
western industry, also included 
switchgear terminals of compatible 
metal. 

In this process, 500MCM power 


Nig ee 


THREE 500MCM CONDUCTORS are fed 
into manhole by single man at U. S. west- 
coast Naval Ordnance plant, indicating 
handling ease related to high-voltage 
aluminum cable. Note square roller-rig 
protecting cable insulation from scraping 
against manhole sill. Cable reels were 
shifted as necessary by fork-lift. 


ae Roe 
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ADHESIVE was applied to tee-splice dur- 
ing installation of 12-ky ungrounded- 
neutral feeder circuit serving Naval 
missile plant. System was handled by 
Pacific Electric & Mechanical Co. of San 
Francisco and Rosendin Electric Co. of 
San Jose under joint-venture contract. 


ALUMINUM CABLE SPLICES, hung on 
temporary supports, were protected with 
ozone-resisting neoprene tape, additional 
serving of friction tape and final coating 
of weatherproof paint. 


cable splices were protected with 
ozone-resisting neoprene tape, with 
a final serve of friction tape plus 
coatings of weatherproof paint. 

According to contractor Ray 
Rosendin, the relatively lightweight 
cables had little friction drag, while 
easier handling and installation re- 
sulted in a man-hour saving of 
about 12%. Cables, delivered to 
jobsite on 5-ft reels, were moved 
as required by small fork-lift 
trucks. 

Main feeders on the project con- 
sisted of 750MCM, while over 26,- 
500 ft of 500 MCM power cable was 
used to complete the installation. 
Cables were butyl-insulated alu- 
minum-shielded neoprene-sheathed 
having a low de insulation leakage 
value below 0.06 micro-amperes at 
40-kv. 


For custom wiring 


enclosures... 
= 


It pays to get figures from 


KEYSTONE 


Whatever type of custom wiring enclosure you need—Keystone now 
has a complete design-and-build service with facilities to produce 
special boxes, cabinets and enclosures . . . to meet your exact require- 
ments! All carefully manufactured from any desired material in all 
types, shapes and sizes. Send your blueprints or sketches outlining 
your specifications today—you’ll receive a quotation promptly! 


KEYSTONE MANUFACTURING CO. 


23330 Sherwood Avenue e Warren, Michigan 
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KILLARK...THE MOST COMPLETE 
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of ALUMINUM FITTINGS and 


One source for all your fitting needs 
FEATURING... 


e Durable, lightweight all-aluminum construction 

e Rustproof, corrosion-proof 

e For standard and hazardous locations 

e Fast, dependable deliveries from 19 strategic warehouse locations 
e Backed by over 40 years’ experience 


EXPLOSION-PROOF FITTINGS 
are = 


KILLARK 
ST.AOUIS 


ELECTRIC MANUFACTURING COMPANY 
VANDEVENTER AND EASTON AVE. ° ST. LOUIS 18, MO. 
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im 


and FASTEST-EXPANDING LINE 
FIXTURES IN AMERICA 


ee 


PANEL 
BOARDS 


SWITCHES 


CIRCUIT BREAKERS 


LIGHTING FIXTURES FOR HAZARDOUS LOCATIONS 
5 : 


Explosion-Proof 


Vapor-Proof 


Send for Illustrated Literature 


KILLARK ELECTRIC MFG. CO. 
Vandeventer & Easton, St. Louis 13, Mo. 
Gentlemen: Please send me following material: 
(] Explosion-Proof Fittings Catalog No. 13 
(L] Condensed Catalog No. 59 
L] Vapor-Tight Light Fixtures Catalog No. 12 
L] Cirevit Breakers Catalog No. 17 


Name 


Company. 
Address. 


Zone State 


C ify 
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THERMALLY 
PROTECTED 
FLUORESCENT LAMP BALLASTS 


| Safeguard Against Both Excessive Temperature and Excessive Current 


ADVAN-GUARD,® a thermally actuated aquto- 
matic reclosing protective device, introduced by 
ADVANCE almost 3 years ago, is an integral part 
of every ADVAN-GUARD® Ballast. It is sealed in 
the ballast housing and pre-set to instantly and 
automatically trip out whenever the ballast is oper- 
ating at higher than recommended temperatures. 
When heat decreases to normal operating tem- 
perature, ADVAN-GUARD resets automatically 
and the ballast resumes operation. ADVAN- 
GUARD,® by maintaining normal operating tem- 
peratures, adds years to ballast life . . . For years 
of trouble-free operation of any lighting installa- 
tion, insist on ADVANCE Ballasts with exclusive 
ADVAN-GUARD® built-in protection. 


World's Largest Exclusive 
Manufacturer of 
Fluorescent temp Ballasts 


2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
’ Manufactured in Canada by: Advance Transformer Co., Ltd. 5780 Pare Street, Montreal, Quebec, Canada 
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LOAD-TESTING a 14-ton electric hoist at 
the Whitney shop. Chain goes through 
floor trap to test weights below. 


1-BEAM UPRIGHTS on first floor form 
track for test weights; support hoist 
trolley on floor above. 


TEST WEIGHTS consist of five cast-iron 
blocks dimensioned according to allotted 
weight. Bolt-strap assembly permits flex- 
ible combination of blocks to attain re- 
quired test loads. 


Load Test Checks Out 
Hoist Repairs 


Whitney Electric Co., Toledo, Ohio, motor service 


shop, develops adjustable-weight device to test hoist 


motors under field conditions. 


in industry has created a sub- 

stantial service and repair market 
for this type of equipment. Numer- 
ous motor repair shops throughout 
the country are enjoying this added 
business; many have become manu- 
facturers’ authorized service 
centers. Among them is Whitney 
Electric Co., a Toledo, Ohio firm 
that is constantly striving to im- 
prove customer service. 

Equipment testing facilities com- 
prise one of its important service 
features. Before any repair job 
leaves the shop, Whitney manage- 
ment requires that it be given a 
thorough check-out or test under 
simulated field conditions. Recog- 
nizing the different and compara- 
tively specialized approach to hoist 
service, Whitney established a sepa- 
rate department in its second-floor 
shop complete with repair bench, 
special tools, test equipment and 
a substantial stock of replacement 
parts of all types. 


[i= industry use of electric hoists 


GUIDE BRACKETS bolted to each weight 
block ride |-beam flanges; prevent load 
sway during test. Sturdy lifting bolt on 
top block connects to chain dropped 
through floor trap, 


To check a hoist’s lifting power 
and general operation under field 
conditions, Whitney personnel con- 
structed an adjustable-weight test 
device to cover units from $-ton 
through 2-ton rated capacity (in- 
cluding 20% overload). Weights are 
raised and lowered on a _ steel 
“track” extending to the first floor 
level. Two 6-in. steel I-beam up- 
rights, mounted about 2 ft apart 
on a sturdy concrete base, form 
this track; are extended up through 
the second floor; terminate in an 
I-beam cross-piece which supports 
a hoist rail. The hoist under test 
is suspended from the rail trolley 
and its lifting hook is lowered 
through a floor trap door for con- 
nection to the weights below. 


Use Multiple Weight Blocks 


Load weights rest on a sand 


cushion at the base of the uprights. 
The 55-in. by 38-in. pit is formed 
by a 9-in.-high conerete curb en- 


WORK BENCH for hoist repairs has ar- 
ray of special tools on handy peg-board 
rack, jar storage for small parts and test 
panel for single- and 3-phase 220-volt 
and 110-volt single phase equipment. 


3 
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The AMPROBE Jr. gives you so much 
more...not just a run-of-the-mill 
voltage tester but a precision-made 
instrument that measures voltage 
and current instantly and accu- 
rately without shutting down 
equipment. All this with one 
rugged and inexpensive pocket-size 
tool! And now...FOR THE 
FIRST TIME...at the request of 
utilities, industrial plants and other 
large-scale users of AMPROBES, 
the AMPROBE Jr. has gone 
SAFETY YELLOW to conform 
with standard safety practices. 


PICK THE AMPROBE YOU NEED! 
There’s an Amprobe for every job, 
every budget: from 10 amps and 
250 volts to 1200 amps and 600 volts 
AC; from $19.85 to $67.50. And 
with the Amprobe RS-3, you get a 
volt-amp-ohmmeter all in one 
pocket-sized, snap-around precision 
instrument. Every Amprobe comes 
with test leads; most with top grain 
cowhide leather case at no extra 
cost. See the complete Amprobe 
line at your jobber’s today. 
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settle for an 
ordinary 
voltage tester? 


The ordinary 
AMPROBE | voltage 
Junior tester 


Ask yourself these questions 


Does it measure current 
os well as voltage? 


Does it give you full 
visibility on a graduated 
reading scale? 


Does it fit conveniently 
in your pocket? 


Dees it withi 
23% accuracy? 
YES 


Does it come in a full 
line of models to meet 
different problems? 


Does it protect you 
against shorts and shocks? 


YES 
Does it balance loads, 
locate grounds, determine YES 
motor overloads, check 
rating of circuit breakers? 


Amprobe Jr. 


Snap-around volt-amp tester 


$1985 


PYRAMID INSTRUMENT CORP., Lynbrook, New York 


PARTS BINS and drawers in stock room 
hold large variety of replacement items 
and accessories for electric hoist service. 


circling the I-beams. A total of five 
24-in. by 24-in. cast iron blocks con- 
stitute the weight assembly. Block 
thickness is graduated according to 
test weight (including 20% over- 
load) for specific hoist rated ca- 
pacities. A 2-in. block weighs 300 
lbs (4 ton). There are two of these. 

A 4-in. block weighs 600 lbs (4- 
ton hoist); 8-in. block, 1,200 Ibs 
(4-ton); 16-in, block, 2,400 Ibs 
(1-ton). Weights are stacked with 
the heaviest block on bottom and 
progressively lighter ones on top. 
All five blocks are used to test a 
2-ton hoist. Combinations of blocks 
are used to test units of intermedi- 
ate ratings. 

The top block (330 lbs) has two 
s-in. by 2-in. inverted-U flat-iron 
straps which extend down two sides 
of the stack of weights. Holes in 
these straps match holes drilled in 
edges of blocks which accommo- 
date bolts to “hitch up” the requi- 
site number of blocks for a specific 
load test. Thus, the insertion or 
removal of four bolts will add or 
subtract any specific block in the 
weight assembly. Sturdy guide 
brackets, centered and bolted to op- 
posite edges of each block, ride the 
inner flanges of the I-beam track 
to assure operating stability and 
prevent side-sway of the grouped 
load weights. 

A sturdy metal eye-bolt on a 
heavy base plate bolted to the top 
block provides the lifting eye for 
this tiered arrangement of test 
weights. Block dimensions and 
weights were tailored to fit the 
specific space and work require- 
ments of the Whitney shop. Prime 
goal was to have a test device flex- 
ible enough to handle the range of 
hoists coming in for repair. Now, 
Whitney management knows, and 
its customers are assured, that a 
hoist passing this final check-out 
test should operate satisfactorily 
within its prescribed design limits. 
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_ XeroX™ Copyflo* Continuous Printer with panels removed shows compact wiring installation possible with Anaconda Type DSL conduit. 


TURN TIGHT CORNERS EASILY WITH ANACONDA 
TYPE DSL EXTRA FLEXIBLE WIRING CONDUIT 


Cross section of Anaconda Type DSL con- 
duit. Made from galvanized steel, without 
packing; extra flexible construction. 


The compactness of modern design calls for Anaconda Type DSL extra 
flexible wiring conduit—made especially for jobs where small bends are 
required. For example, look at the interior of the XeroX Copyflo con- 
tinuous printer shown above—a great deal of wiring, enclosed in DSL, 
was snaked around in relatively tight quarters. 

Anaconda Type DSL is high-quality conduit made of galvanized steel— 
without packing, for more flexibility. It comes in a full range of sizes— 
%46” I.D. through *4” I.D.—in convenient standard length coils. For com- 
plete information and specifications contact your electrical wholesale 
supply house or write: Anaconda Metal Hose Division, The American 
Brass Company, Waterbury 20, Conn, 60136 


*Registered trademarks of Haloid Xerox Inc., Rochester, N. ¥. 


TYPE DSL 


extra flexible wiring conduit 


an ANACO N DAV product 
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ALL 
SIZES 
UP TO 2” 


WHEN YOU NEED IT- - 
WHERE YOU NEED IT 


Perhops it’s for threading, cutting or 
pulling wite threugh conduit, Or maybe you 
need pewer tor turning, héisting or winching. | 
Mo matter whot the job, FOLEDO has the {. 
power drive for you, Choose the rugged 
tew S6--conyerts hond tools to power in é 
seeonds—or the handy, lightweight 68, Both are precision built for longer service life 


Only 73 tbs., the 58 hes TOLEDO’s new Spin Torque Chuck, factory-lubricated 
gear frain, heavy-duty metor, and many more ovtstending features. tt makes 
Mreading ond cuning by hand old-fashioned. 


The versatile 68 weighs only 33 Ibs., but does the work of power drives 
mony times is size. When fitted with o squore socket adaptor, it has literally 
dozens of uses, HH you need portable turning power, you need the 68. 


Write today for complete information, or see your nearby TOLEDO distributor. 


BUILDERS OF THE WORLD'S FINEST PIPE TOOLS 


Sold through your 
favorite distributer 
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Lifts Cut 
Handting Time 


Lifts, whether they be hydraulic, 
electric or mechanically operated, 
are a great time-saving feature of 
Electric Maintenance and Repair 
Company’s motor shop operation in 
Jackson, Mich. 

Three types of lifts (not includ- 
ing an assortment of cranes and 
hoists used directly in connection 
with their motor repair work) ex- 
pedite the loading, unloading and 
storage of motors and equipment. 
Not only do the lifts improve shop 
housekeeping; they also eliminate 
many of the hazards inherent in 
the manual method of handling 
heavy equipment. 

For example, when it is necessary 
to store a motor or any other piece 
of equipment in the shop’s second 
floor storeroom, a platform hoist 
with a 4-ft square base is used. The 
electrically driven, cable-operated 
hoist rides a set of vertical rails 
installed between the two floors. 
Pushbuttons and limit switches 
provide controls for the unit that 
allow operator to lower or raise load 
with a single finger. A recessed 
ground floor pit in the unit’s well 
allows the platform to be lowered 
even with the floor, thereby per- 
mitting loaded hand trucks or carts 
to be easily wheeled onto the plat- 
form to be hauled upstairs without 
removing their contents. Unit may 
also be stopped at any height to per- 
mit easy transfer of a load from a 
fork lift truck that is used for in- 
shop movement of heavy equipment. 

To load outgoing, or unload in- 


PLATFORM HOIST, 4-ft square rides be- 
tween ground floor and second floor of 
motor shop on vertical rails. The elec- 
trically driven, cable operated hoist is 
pushbutton-controlled, allowing operator 
to raise or lower load with a single finger. 
A. “’Gus’’ Bahlau shown operating unit 
is one of the owners of the Electric 
Maintenance and Repair Company in 
Jackson, Mich. 
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LIFTS solve all problems of loading and 
unloading equipment at the shop and at 
customer's door. For extra heavy equip- 
ment the hydraulic cylinder lift is used. 
Mechanically operated chain hoist at- 
tached to |-beam lifts lighter equipment. 


coming equipment a used automo- 
bile hydraulic cylinder lift is em- 
ployed. The 4- by 3-ft table of the 
unit consists of 8 in. of reinforced 
concrete banded with steel to pro- 
tect its outer top edges. The unit 
(when all the way down) fits per- 
fectly into an 8-in. deep opening 
recessed in a concrete apron that is 
installed in front of the shop’s rear 
overhead door. A 2-hp motor oper- 
ates the lift’s compressor. Since the 
lift can be raised or lowered to meet 
the platform of any size truck it is 
invaluable for loading and unload- 
ing heavy equipment. And, once an 
item is unloaded from a truck onto 
the unit’s table the shop’s fork lift 
truck can be employed to carry the 
item to any position in the shop 
where it can be handled by a series 
of overhead cranes and hoists. Or, 
if desired, the item can be delivered 
via the fork lift truck to the plat- 
form hoist and hauled to the second 
floor to be stored. The same pro- 
cedures, only in reverse, are used 
to load heavy outgoing equipment. 


STACKS OF DRAWERS hold groups of 
spare parts for variety of fractional horse- 
power motors repaired at Whitney Elec- 
tric Co., Toledo, Ohio. Extent of stock is 
indicated by one segment of parts room 
where tiered shelves house 180 metal 
trays (16 in. by 14% in. by 4 in.) cata- 
logued according to make and item. 


PREFERRED 


e ¢e by more contractors than 
any other portable cord 


The cord that clicks with contractors is ROYAL . .. and 
the reasons are many. Made to high standards of quality, 
and controlled every step of the way under one roof, Royal 
cords offer the quality characteristics that you look for most 
in your work — flexibility, durability and dependability. 


Royal offers the most complete range of types and sizes, 
too, through your electrical wholesaler; one 
recognized and respected name on all your 
flexible cord — Rubber, Neoprene and 
Plastic Jacketed Portable Cords, Thermostat 
Cable, Lamp and Fixture Wires, 

Machine Tool Wires, and heavy duty 
“POWR-KORD” extensions. 


Next time you order cords, specify ROYAL. 


Royal Electric Corporation 
Pawtucket, Rhode Island 


woe @@ Gasociate of 
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your guarantee of the preferred 


Look for this gold seal on dry-type transformers. It is the true mark of 
creative engineering and manufacturing craftsmanship. It represents the 
choice of a Consulting Engineer who specified the best; a Plant Engineer 
who wanted to be assured of dependability, rugged construction, high effi- 
ciency, a full-rated load operating continuously at a safe temperature; a 
Wholesaler who recommended for performance first; a Contractor who 
insisted on guaranteed delivery, installation ease, versatility of applica- 
tion, plus a competitive price; and a satisfied customer who is enjoying 
the great operating economies found only in Sorgel’s expertly designed, 
carefully constructed, sound-rated, dry-type transformers. Complete engi- 
neering data and design services are available from your experienced, local 
Sorgel Sales Engineer, or from Sorgel’s sales headquarters in Milwaukee. 


Complete Line for Every Purpose up to 10,000 Kva, up fo 15,000 Volis, 
Including Special Transformers and Saturable Reactors 


SORGEL ELECTRIC COMPANY 


839 W. NATIONAL AVENUE e MILWAUKEE 4, WISCONSIN 
Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 


.RS 
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Product News 


Electric Heating (1) 


A new line of baseboard electric 
heating equipment features the use 
of modular plug-in sections. Elec- 
trical connections are required at 
one point only—in the control sec- 
tion. Additional sections are in- 
stalled by “plugging-in” to control 
section through a concealed three- 
pronged connection. Double-male 
grounded plug provides continuous 
flow of power to each section. One 
standard 2-ft length is available. 
In addition, the line includes a new 
‘“niversal” corner section which 
can be used to provide continuous 
right angle connection for either an 
“inside’”’ or “outside” corner. Con- 
trol section is 93 in. long; electrical 
connections can be made either 
from bottom (floor) or back (wall). 
It includes a combination double 
pole switch and bellows. Each sec- 
tion is equipped with new “thermal 
safety protection.” They are adapt- 
able to both existing and new home 
construction. End of each section 
_ is one piece, made entirely of plas- 
tic, designed to accommodate the 
connecting terminals. Hach section 
has an output of 500 watts and is 
available with a choice of 120, 208, 
240 or 277 volts. 

Westinghouse Electric Corp., 
P. O. Bow 2099, Pittsburgh 30, Pa. 


Limit Switch (2) 


A new plug-in limit switch has 
double duty capability. Switch con- 
tains two 2-circuit double-break 
switches which can control four 
isolated circuits. Roller lever actu- 
ator, when moved to left, operates 
one of these basic switches and, 
when moved to right, operates the 
other. Operating characteristics are 
the same in either direction. Basic 
switches and terminals are mounted 
in aluminum housings. When prop- 
erly connected to a sealed conduit, 
the complete assembly is oiltight. 

Micro Switch, a division of Min- 
neapolis-Honeywell Regulator Co., 
Freeport, Il. 


Fluorescent Fixture (3) 


Type HLG is a weatherproof 
fluorescent fixture especially de- 
signed for outdoor and indoor use. 
Unit has a shatterproof plastic lens. 
Housing is an extruded aluminum 
channel with cast aluminum end 
caps. Door gpens by turning three 
catches. All alloys are corrosion- 
resistant and all points are gas- 
keted. When mounted on a ceiling 
in continuous rows the wide light 
distribution provides some light on 
the ceiling. 

Crouse-Hinds Company, Syracuse 
dN IN 


a 
Circuit Switcher (4) 


A new development for high-volt- 


age switching named _ Circuit- 
Switcher has been introduced for 
34.5 through 138 kv. Circuit- 
Switcher, resembling a load inter- 
rupter switch in appearance but 
working more like a circuit breaker, 
is a generic name for a new family 
of switchgear for handling a num- 
ber of circuit-interrupting duties. 
It is presently designed for all 
forms of load switching. Heart of 
device is an interrupting unit capa- 
ble of carrying current continuously 
and withstanding short-time surges, 
combined with a “brain” mechanism 
that gives built-in operating se- 
quence control. To combine both 
continuous-current-carrying capa- 
bility and high-speed circuit inter- 
ruption in the interrupting unit, 
two movable contact rods working 
in parallel are used. One rod is mas- 
sive to carry load. The other rod is 
light for high-speed travel. 

S&C Electric Company, 4435 N. 
Ravenswood Ave., Chicago, Ill. 


Motor Control Centers (5) 


Motor control centers with bus 
capacity from 200 to 2000 amps for 
voltages from 110 to 600 are now 
available either as fusible or cir- 
cuit breaker combination units. 
Centers consist of two or more 
starters fed from a common bus 
and are often attached to trans- 
formers or switchgear to form a 
unit substation. All control com- 
partments of like size are inter- 
changeable anywhere in the control 
panel. New units have two doors 
for dual-mounted breakers which 
permits one breaker to be serviced 
without interruption to the other. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Electric Baseboard Unit (6) 


A new electric baseboard unit op- 
erates on 115-, 208- or 230-volt cir- 
cuits and is equipped with individual 
thermostatic controls or may be 
adapted to room control. Unit will 
deliver a Btu output equivalent to 
200F water. The finned element re- 
quires 200 watts per lineal foot. 
Connection boxes are available at 
either end of unit. Continuous wall- 
to-wall installations are simplified 
with a complete line of snap-on ac- 
cessories, enclosures and trim 
pieces. It is approved by UL and 
available in 4-, 6- and 8-ft lengths. 
Literature is available. 

Radiant Baseboard Panels, Inc., 
Newington, Conn. 
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KLEIN 


THE THRILL THAT 
ONLY GOOD TOOLS 
CAN GIVE 


~~ 
tir 


“Since 1857” 


It’s a pleasure to use good tools 
—pliers that grip tight. . . that 
cut through tough wire easily... 
that reach confined spaces. 

Linemen and electricians 
know that they can rely on their 
Kleins—side cutters, long nose, 
oblique cutters—famous for 
quality for a century. 

There is a Klein Plier exactly 
suited to every electrical need— 
carried in stock by better elec- 
trical suppliers everywhere. 


oe 
ait 
§ 


FREE POCKET 
TOOL GUIDE 
A free copy of the new 
Klein Pocket Tool Guide 


will be sent on request 
without obligation. 


i 


23 KLE 


& Sons 
Chicago, M1, 0S. 
7200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 


Housings (7) 


Cast from aluminum alloy, these 
explosion- proof housings were 
tested at pressures up to 275,000 
lbs force exerted against the cover 
for UL listing in Class I, Group D, 
and Class IJ, Groups E, F, and G, 
hazardous locations. Housings are 
non-magnetic, non-sparking, and 
are light in weight. Flanged sur- 
faces are ground flat. Recom- 
mended applications include hous- 
ings for equipment starters, relays, 
splices and permanent terminal 
panels. They are particularly suit- 
able for use with control panels. 
Housings are furnished ‘blank’ 
from stock in 33 sizes up to 24 by 
24 by 8 in. Bulletin No. 160 is 
available. 

Adalet Manufacturing Co., 14300 
Lorain Ave., Cleveland 11, Ohio 


Heating Unit (8) 


New infrared heating units espe- 
cially designed to make reflected 
radiant heating practical for almost 
all indoor and outdoor, open-area 
applications. The new Luminator 
infrared units are designed with 
reflectors for use with G-E T-3 
tubular quartz infrared lamps hay- 
ing filament temperatures in excess 
of 4,000°F. Lamps convert approxi- 
mately 85% of their energy into 
radiant heat similar to that of the 
sun. Luminator units then project 
this heat in the same manner that 
light is projected and instantly 
warm people and surfaces directly. 
Units are designed so that the pro- 
jected heat can be directed to spe- 
cific areas. Units are available as 


one-lamp fixtures ranging from 500 
to 5,000 watts; 2-lamp fixtures 
ranging from 1,000 to 10,000 watts; 
and 3-lamp ranging from 1,500 to 
15,000 watts. Length of fixtures 


range from 104 to 55% in. 
Luminator, Inc., 120 N. Peoria 
St., Chicago 7, Ill. 


Arc Inhibitor (9) 


A new arc inhibitor is for use 
with de crane and mill controllers 
operated by master switches or 
pendent pushbutton stations. In- 
hibitor both suppresses arcs and 
absorbs voltage surges to keep volt- 
age rise within safe limits. They 
are recommended for 115- and 235- 
volt de inductive circuits and are 
connected in parallel across the coil 
terminals of magnetic contactors. 
Vital components are embedded in 
an epoxy resin compound for pro- 
tection against dust and moisture. 
Bulletin 9600 is available. 

Square D Company, EC&M Di- 
vision, 4500 Lee Road, Cleveland 28, 
Ohio 


(10) 


A new gas load break device for 
open dropout fuse cutouts designed 
to meet the utility’s need for safety 
and reliability. A small, replace- 
able gas-filled monel cylinder posi- 
tioned in fuseholder’s upper contact 
makes each open type cutout a load 
break switch. As cutout is opened, 
cylinder tip is last part of fuse- 
holder to leave upper contact. Load 
current arc, drawn between cylinder 
tip and upper contact, burns cylin- 
der tip and releases a jet of com- 
pressed insulating gas which 
extinguishes the are. Load break 
operation and cutout fault clearing 
action are completely independent 
of one another. It is available in 
both 7.8- and 15-kv heavy duty and 
extra heavy duty fuseholders rated 
100 amps and in disconnect blades 
rated 200 amps. 

General Electric Co., Schenectady 
BY Noone 


Load Break Device 
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DO IT FASTER-DO IT BETTER 


with 


STEELDUCT E.M.T. 


anda 


STEELDUCT-BENFIELD BENDER 


When you follow the 
BLUE LINE you keep 
bends in alignment, 
eliminate crooked 
offsets and saddles. 


SAVES TIME 
SAVES MATERIAL 


ere of a EMT. | 
’" inclusive)...a straight blue 


The Blue Line 


the Mark of Quality 


Steelduct Products are UL approved and meet Federal Specifications WW-C-571a, WW-C-581c, WW-T-806b. 


THE STEELDUCT COMPANY 


REPUBLIC STEEL BUILDING YOUNGSTOWN 1, OHIO 
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Have You Tried a 


— 


Hex Wrench 


Perfect Mate 
for your 


RIFEEIb 
Pipe Wrench! 


Six Sizes with Maximum Jaw 
Openings of 1/6’, 12", 1%”, 
219", 32! and 4%! across flats. 


Finest of All Adjustable Smooth-Jaw Wrenches 


MORE GRIPPING POWER... 


for all nuts. Puts a wrap-around 
grip on hexes that just won’t slip. 
Because you’re pulling with at 
least three flat sides at once, 
you ll never round off shoulders. 
Works on square nuts, unions and 
flatheads, too. Smooth jaws won’t 
even mar polished or plated sur- 
faces. 


RUGGED CONSTRUCTION... 


built good and solid. Thin but 
extra-strong jaws slip into tight 
places. The first time you use a 
hex wrench you’ll know that 
here’s a wrench you'll use for a 
long, long time. It’s every bit as 
rugged as your familiar RIFBID 
Pipe Wrench. 


No. E-110 Offset Hex Wrench 
Big Jaw, Short Handle for Sink and 
Tub Drain Nuts—Maximum Jaw 
Opening—2%”’ across flats 


No. E-11 End Hex Wrench 
Offset Jaw for Easy Work in Tight 
Places 
Maximum Jaw Opening— 

1%” across flats. 

From experience you know it's easier to work 
with the best of tools.Order your RII Hex 
Wrenches from your Supply House today! 


Ceiling Heater (11) 


New thin ceiling heater, called 
Zonemaster C-209, is for farm and 
commercial use. It is 2 in. deep and 
ean be surface mounted on non- 
combustible ceilings or suspended 
from standard ceilings. It utilizes 
the flat quartz element. From 8 to 
10 ft, the C-209 will heat an area 
of approximately 125 sq ft. It is 
6 in. wide, 36 in. long, and can be 
installed between lighting fixtures 
for decorator effects. Ratings are 
C-209, 2000 watts; C-209-38, 3000 
watts; 240 volts with 208 volts or 
440 volts available. 

Ampere Industries, 60 Boston St., 
Newark 3, N. J. 


Instrument (12) 


A new line of sealed hour meters, 
which tell at a glance in hours and 
minutes the cumulative operating 
time, up to 100,000 hours, of any 
machine, tool or equipment run with 
120 to 480 volts ac. Available in 2- 
and 34-in. diameters, the ac meters 
are in black bakelite cases with 
2.94-in. overall depth. 

Hobbs Division, Stewart-Warner 
Corp., Springfield, Ill. 


(13) 


Electric Plant 


A new electric generating plant 
will deliver its full capacity at 
either 110- or 220-volts ac. Two sep- 


arate receptacles are provided. 
Plant is powered with a Briggs & 
Stratton air-cooled engine and has 
a capacity of 2500 watts. This dual 
voltage plant is for use in the con- 
struction field and for emergency 
standby service in homes and busi- 
ness. Literature is available. 
Universal Motor Company, 488 
Universal Drive, Oshkosh, Wis. 
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Note how ordinary EMT split early in pressure test while induction welded 
CIRTUBE EMT (shown here unplated) held fast, surpassing UL requirements. 


on new CIRTUBE EMT means 
easier, split-free bending 
HERE are many reasons why new CIRTUBE EMT will 


help you get faster, cleaner wiring jobs. Most of 
them are listed here. 


One big reason, however, is continuous induction 
welding —by far the best technique available for making bead-free, 
split-free welds on high quality EMT. 


It is virtually impossible to split an induction-welded EMT no matter 
how severe the bends. And the perfectly clean weld means uniform 
roundness — easier, neater bending without the slightest kink or flat- 
tening. Your men get it right the first time around. 


Try induction-welded new CIRTUBE EMT soon as you can. Your whole- 
saler has it now—bundled with distinctive orange colored tape to 
identify the EMT manufactured to Circle’s quality standards. 


WIRE & CABLE 

a subsidiary of 

CERRO DE PASCO 
CORPORATION 


| PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: in all principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES © PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES * ‘‘CIRTUBE’’ EMT 


(jbfn dct 


Proper steel plus! The best col 
rolled steel plus the right handling giv 
CIRTUBE EMT its natural bendability. 


Easy fishing! A baked-on protectiv 
coating gives CIRTUBE EMT a built in lubr 
cation for easier wire pulling. 


Lifetime exterior finish! Har 
galvanized finish for durability; polishec 
satin lustre for lasting good looks. 


Automated quality control: 
Automatic controls assure complete anc 
continuing uniform quality of product. 


Tight, easily handled bundles. 
Bright, orange tapes hold CIRTUBE EM) 
securely for easy handling on and off the job 


Fast, friendly service?! Well-know 
Circle service through a nation-wide networl 
of well stocked nearby warehouses. 


LEVITON specification grade 
Switches and Receptacles 


Compare Leviton wiring devices under any conditions . . . Leviton gives you 
the utmost in performance at minimum cost ... with absolutely no compromise 


in quality. 


SPECIFICATION 
GRADE 
INCLUDES 


The Complete 
“5000” Line 
Combination Line 
Lev-O-lock Line 
Quickwire Line 
U-grounding Devices 
Interchangeable Devices 
Lev-0-let Line 


CHECK THESE TYPICAL FEATURES 


Heavily sectioned molded phenolic bases. 


Full gauge straps, completely rust proofed 
and riveted to assemblies. 


Plaster ears — wide and break-off types. 


Terminal screws with large heads to 
accommodate No. 10 conductors and backed 
out for quick wiring. 


Individually packed with mounting screws 
attached to straps. 


All switch mechanisms utilize high grade 
bronze for wide, double wiping contacts. 


Assemblies riveted for permanence. 


All power outlets have double-wiping 
phosphor bronze contacts. 


Meet U.L., C.S.A. and Federal Specifications, 


Samples on Request 


LEVITON MANUFACTURING COMPANY 
BROOKLYN 22, N. Y. 


Chicago * Los Angeles * Leviton (Canada) Limited, Montreal 
For building wire and cable contact our subsidiary: AMERICAN INSULATED WIRE CORP. 


SEE US AT THE 10TH BIENNIAL ELECTRICAL INDUSTRIES SHOW, LOS ANGELES 
SHRINE EXHIBITION HALL, MARCH 23-26, BOOTH 311 
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Lighting System (14) 


Compact fluorescent lighting sys- 
tem, called Controlled Powerbeam 
System, throws a narrow band of 
light for a considerable distance 
with a minimum amount of glare. 
Unit is for use in low-mounted 
highway lighting, bridge and tunnel 
light, expressway turn-offs, service 
stations, building facade floodlight- 
ing, and edge lighting for signs. It 
can also be used as a linear fluores- 
cent automobile headlight. Lamp in 
the powerbeam unit is a VHO (very 
high output) with a special reflec- 
tive interior coating. Light emits 
from tube through an optically pre- 
cise window or “aperture.” Light is 
reflected to desired area by the 
fixture. Units are 4 ft long. 
Weatherproof ballasts are supplied 
for outdoor applications. 

Sylvania Lighting Products, 60 
Boston Street, Salem, Mass. 


Junction Boxes (15) 


New junction boxes for under- 
floor electrical distribution systems 
in slabs of 23 in. and deeper. No. 
222-23-15 accommodates two Walker 
No. 2 ducts, 14 by 34 in., per side 
and features removable interior 
partitioning which eliminates trou- 
ble for the, contractor should direc- 
tion of box partition require chang- 
ing after concrete is poured. Box 
3222-23-1SC accommodates three 
No. 2 ducts per side. Both boxes 
accommodate 14-in. conduit in four 
corners and are furnished with 
rings of 1-in. minimum height. 
Boxes feature large handhold open- 
ings, l-in. spacing between ducts 
and 4-screw leveling—ring and top 
assembly can be raised to final 
screed line before or after concrete 
has set and without removing cover 
plate. 

Walker Brothers, Conshohocken, 
Pa. 
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Heating System (16) 


A new all electric duct heating 
system for use in residences in con- 
nection with a central air condition- 
ing unit. System consists of electric 
duct heating units installed directly 
in the air distribution system using 
the air moving equipment of a self- 
contained or remote air conditioner 
for the distribution of the heated 
air. Use of individual room duct 
heaters located immediately before 
the outlet diffuser in the room, and 
controlled in the room by a separate 
thermostat, allows for complete 
flexibility in meeting individual 
heating requirements and mini- 
mizes operating cost. An interlock- 
ing relay is included in the assem- 
bly to prevent operation of the 
tempering heaters while the cooling 
unit is in operation. 

York Division of Borg-Warner 
Corporation, York, Pa. 


Slotted Angle Framing (17) 


New line of slotted angle steel 
framing for the suspension and 
structural support of electrical in- 
stallations, called the Right Angle 
Method. The line is produced in 
three sizes—Type RA 150, size 12 
by 12 in. of .067-in. thickness; Type 
RA 225, size 28 by 1% in. of .080 
thickness; and Type RA 300, size 
34 by 12 in. of .104 thickness. Each 
type has measure and cut marks 
spaced at #-in. intervals, with a 
special mark at 3-in. intervals. The 
RA 150 will be packaged in ten 6-ft 
lengths, with an accompanying 
quantity of 60 bolts and nuts, size 
vs in. Larger sized RA 225 and 300 
will be packaged in five lengths of 
either 10 or 12 ft, with 36 bolts and 
nuts of % in. size. The Right Angle 


SELF-DRILLING MASONRY ANCHOR 


DURATHERM 


a 


HEAT. TREATED To.. 


Install a Saber-Tooth anchor in only 45 seconds! Core- 
action drilling cuts only the masonry around the hole’s 


perimeter . . . the core crumbles and ejects out the 
chuck hole. DURATHERM-hardened teeth drill the tough- 
est masonry ... even granite! This anchor that drills 


its own hole saves you buying or sharpening drills, 
eliminates matching drill and anchor sizes, measuring 
for proper hole depth. 


A 74,” Saber-Tooth holds nine tons! DURATHERM-treated 
teeth undercut the drilled hole and expand deep in the 
masonry, back-tapered ridges add resistance to pullout, 
for highest holding power . . . the concrete or the bolt 
will usually break before the anchor comes out! UL, 
FM approved, in full range of sizes and styles, including 
3/16” snap-off flush-type, especially for electrical work. 


Get all the facts on Saber-Tooth and 
other masonry anchors. 

For a FREE copy of the new “Masonry Anchoring Hand- 

book,” with helpful hints and complete specifications on all 

types of masonry anchors and drills, ask your supplier or local 

Rawlplug branch, or send this coupon to: 


The RAWLPLUG Company, Inc. 


method is designed for interchange- 
able application in all sizes within 
the same structure and with other 
makes of slotted angles. A portable 
cutting instrument with centering 


212 Petersville Road, New Rochelle, N. Y. I 
Please mail my FREE copy of the ‘‘Masonry Anchoring Handbook”’ to 


pin for exact cutting mark align- | 
ment is available and adapted to all COMPANY... cccccccsecsaneneseeeeeeceeennercesteseresusereeceseseauc(eeeeeceeassusuneaeaseeseaaeasseastsanneess 
three sizes of slotted angles. ICEL FESS ray OC TET a dae Soe Mente, RR eee a ae | 
Steel City Electric Co., Pitts- | 
burgh 33, Pa. i -  LTrcranasaatecegahannanuananssadsassseeeeyven sa eereegeceecenesteoesosuusanasnacastasseesecanecntenincvescensasag i. 
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HOW GOOD IS... 
ae ) 
AN IMITATION Ampitrap’ = 


600 Volts 
or less 


VS IMITATIONS 


Amp-traps are our products. We originated and developed them. We alone 
manufacture them. They are so good that others are now imitating them. 
This is flattering because it indicates Amp-trap is superior. But, don’t be 


confused by imitations. oe 
flniptrap’ 


VS SUBSTITUTES 


“Just like Amp-trap.” “As good as Amp-trap.” “Works like Amp-trap.” 
“Better than Amp-trap.”’ These are the deceptive phrases that imitators 
must use. Without them they can neither explain nor sell their substitutes. 


NOTHING TAKES THE PLACE OF 


Amiptrap” 


Whenever you need Amp-trap, you want Amp-trap — not an imitation or 
a substitute. Amp-trap is a very special current limiting device with high 
interrupting capacity. Regardless of claims, imitations aren’t enough. More 
than 27 patents prove it. Nothing takes the place of Amp-trap! For your 
‘own protection specify Amp-trap. Then — make sure you get it. 


Ayipirkp"= “Lake H The Strith 
THE CHASE-SHAWMUT co. 
> I: 374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Ad. Subsidiary of I-T-E CIRCUIT BREAKER CO., 
= =e ee eee eee eee ee ee eee eee ee ee eee ee ee ee 


ae Se 
ri: Q 


om Ea «n° C-Q@-T TRIONET” one Q-T rime 


Remewoble 


Fluorescent Ballast (18) 


A solid fill ballast with case, core 
and coil permanently bonded into a 
single unit. It contains a stable 
thermo-setting material that will 
not react or combine chemically 
with any other material in the bal- 
last. It cannot soften or liquefy. 
New material has high dielectric 
strength. The “locked-in” design of 
Dri-Lok reduces ballast hum. Heat 
conductivity of its thermo-setting 
material, coupled with the voidless 
filling and bonding of ballast, result 
in cooler operation. 

Jefferson Electric Co., Bellwood, 
Till. 


Drilling Machine (19) 


A new method of dry-drilling 
reinforced concrete, known as 
“Method A,” is for use in areas 
where dust and noise would be 
prohibitive, such as in hospitals, 
hotels, offices, institutions, food- 
processing and industrial plants. It 
incorporates Cyclo-core bits, dust 
exhaust swivel, power unit, and dust 
collector. The Cyclo-core drilling 
machine used in “Method A” is 
portable, and only one operator is 
needed to operate it. 

New England Carbide Tool Co., 
Inc., 55 Commercial St., Medford 
55, Mass. 


(20) 


“No-Notch” bar hangers speed 
drywall installations of recessed 
boxes and hi-hats. They are adjust- 
able and attach to the sides of joists. 
Hangers are tipped with slotted, 
“L”-shaped ends that are nailed to 
the sides of joists. They are adjust- 
able to any joist spacing up to 24 
in. by means of a slide-clasp, allow- 
ing easy lengthening or shortening. 
Hangers can be positioned high or 
low on joist sides, allowing for any 
proposed thickness of drywall, in- 
cluding any acoustical material that 
may be used after drywall installa- 
tion. The pre-wired and unwired 
Lumidome recessed housings and 
hi-hats are equipped with special 
flanges. Literature is available. 

Markstone Mfg. Co., 15381 N. 
Kingsbury St., Chicago 22, IIl. 


Bar Hangers 
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Pushbutton (21) 


A new illuminated pushbutton 
“saves mounting space by combining 
in a single device both a pushbutton 
and pilot light. It features pressure 
connectors to eliminate internal 
wiring. It has the same single-hole 
mounting as other oil-tight units. 
A full range of voltage ratings and 
. a choice of six color caps provide 
added versatility. Contacts are 
rated for heavy-duty service. Bul- 
letin 9001-T is available. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


Fluorescent Unit (22) 


A new all plastic fluorescent 
luminaire, called the Gateway. 


Choice of concave Gratelite louver- 
diffuser—the @-in. open cubicle 
plastic, or concave Prismoid Grate- 
lite, the reversible prismatic louver- 
lens. Gateway features tubular de- 
signed plastic side wings, capped to 
minimize maintenance. Continuous 
one-piece 8- and 4-ft side wings. 
Concave Gratelite bottoms hinge 
separately. Units are for pendent 
mounting, or adaptable for close- 
ceiling mounting with top plates, in 
schools, stores and offices. Avail- 
able in 2-, 3- or 4-light units. Bro- 
chure is available. 

Edwin F. Guth Co., St. Louis 8, 
Mo. 


Power Pedestals (23) 


Power pedestals equipped with 
eyebolt terminal strips are designed 
primarily for use with Transclo- 
sures and pad-mount transformers. 
They facilitate above-ground con- 
nections of underground services to 
secondary mains. Pedestals will ac- 
commodate 18 conductors, six 4/0 
mains and 12 2/0 services. Pro- 
visions for padlocking makes these 
pedestals tamperproof. All live com- 
ponents are insulated. Tin-plated 
bronze eyebolt terminals accept 
conductors from No. 6 through 4/0 
stranded. 4-in. fibre conduit risers 
can be accommodated for protecting 
conductors below ground level. 

Line Material Industries, Mc- 
Graw-Edison Company, Milwaukee 
1, Wis. 


PGK STEEL city 


SLOTTED ANGLE in J si 


A Size, Weight and Strength 
for EVERY Job! 


Steel City’s RIGHT ANGLE* is 
fabricated in three sizes for max- 
imum economy and utility .. . all 
sizes interchangeable within the 
same structure. The exclusive 
slot-and-hole pattern, recurring ; 
every three inches, provides the ee 
erector with a rigid method of 
securing joints. RIGHT ANGLE 
is structural quality steel, electro- 


Light Duty : 
RA-150 15 gauge . ee 
1" xX 1%" 067" foe 


Heavy Duty 


galvanized after processing for 4-225 14 gauge 
complete protection. 
*trade name 


154" x 23%” x 080” | 


Extra Heavy Duty 
RA-300 12 gauge 
196” x 3” x .104” 


cin 4 ” 
The RIGHT ANGLE method of forming a One-Man Carry Packages 


corner assures both ease of assembly 
and rigidity. A wrench is the only tool 
needed for erection. 


Package 


Catalog Wetgnt 


Number 


RA-150 


RA-225-10 48 
RA-225-12 56 
RA-300-10 72 


RA-300-12 


Sixty 54” structural bolts and nuts included 
with RA-150. Thirty-six 36” bolts and nuts 
with each package of RA-225 and RA-300. 


BE pela 
ee Ov tn 
3 


The specially designed portable Steel 
City Cutter cuts all three sizes of RIGHT is 
ANGLE cleanly with one easy stroke. Measure and cut marks every 94 


Sold through wholesale distribution only! 


Write for bulletin RA-1 or see our catalog in Sweet’s files 


STEEL CITY ELECTRIC COMPANY 


A Subsidiary of American-Marietta Company 
PITTSBURGH 338, PA. 
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3-PHASE POWER 


from 


SINGLE PHASE 


with 


Gdd “A-Phase’ 


HOME 
AIR CONDITIONING 
AND WORKSHOPS 
No three phase wiring 
= necessary. The 

_ Add-A-Phase opens 

he air conditioning 

» market to you. 


INDUSTRY 


Location may make 
three phase wiring 
prohibitive. The Add-A- 
Phase permits use of y, 
3-Phase equipment | se 
without 3-Phase wiring. 


FARMS... 
IRRIGATION 
naccessable locations 
» dictate an Add-A-Phase. 
Modern ‘‘automated”’ 
|) farm may require 

= multiple Add-A-Phase 
nstallations. 


WATER WORKS 
... SEWAGE 


Rural expansion assures 
a growing market for 
the Add-A-Phase. No 
loss of workpower & 

with the Add-A-Phase. 


Pq, Dill FIELDS 


ra) 


Jy, Years of constant 


Qdd-A-Phase 
POWER CONVERTER 
100% rated load 
High Power Factor 
Balanced Currents 
No loss of Work Power 


Write for Complete Information 


(1 Ie A eee aaa a Se Oe 7 


ADD-A-PHASE 
Div. System Analyzer Corp., Nokomis, Illinois 


| Gentlemen: Please send, without obligation, com 
plete details on your ADD-A-PHASE Power Converter. 


| Name Title 
| Address. 
| City. Zone. 


| State 


| 
| 
| 
| 
| 
| Company. | 
| 
| 
| 
| 
| 


SEE FOR YOURSELF... packabe 
includes many case histories of the | 
success of the Add-A-Phase... | 
years of trouble free use. IF YOU 
HAVE A SPECIFIC ELECTRIC POWER | 
PROBLEM GIVE US THE DETAILS | 
FOR RECOMMENDATION. 


\ 


Threader (24) 


New Ridgid No. 141 jam-proof 
geared threader threads 23- to 4-in. 
pipe or conduit without changing 
dies. Threader adjusts for straight 
or tapered, over and under size 
threads. Cam-action workholder 
sets exactly to size by turning of 
the adjusting collar. 

Ridge Tool Co., Elyria, Ohio. 


(25) 


A new aluminum wall bracket 
lighting fixture specially designed 
for use in halls, under overhangs, 
soffits, and porches. It is made with 
a hand blown, hinged Thermopal 
enclosing glass, 8 in. in diameter. 
Type R mounting strap locks alu- 
minum base in desired position. 
Fixture comes in a variety of fin- 
ishes. Overall dimensions are 9? by 

3 in, 

Prescolite Manufacturing Corp., 
2229 Fourth St., Berkeley, Calif. 


Lighting Fixture 


Scanner 


(26) 


With energy source and detector 
combined in a single unit 24 in. long 
by 14 in. in diameter, the new Type 
SA-IR infrared photoelectric scan- 
ner, or proximity sensor, responds 
to metallic and non-metallic objects 
and provides means for handling a 
wide variety of counting and con- 
trol operations. Unit will sense ob- 
jects or control-areas at distances 
up to 2 in. Solid-state detector is 
sealed for protection against mois- 
ture, dust or corrosive atmosphere. 
The anodized aluminum housing in 
which both source and detector are 


contained, has provision for mount- 
ing in a single # in. hole. A stand- 
ard, 4-prong base permits plug-in 
connection to control circuit. 

Farmer Electric Products Co., 
Inc., 2300 Washington St., Newton 
Lower Falls, Mass. 


(27) 


Type “PT” crane control features 
self-contained undervoltage and 
overload protection. It provides full 
magnetic control on any de applica- 
tion up to 55 hp, 230 volts. Heavy 
duty components throughout make 
control suitable for mill accessory 
drives as well as light indus- 
trial cranes. Compact controllers 
are front-connected for mounting 
against walls or girders, fit in cabs, 
on crane walkways or wherever 
space is limited. “PT” control is 
also supplied without protection for 
use with separate protective panel. 
Available in NEMA Type 1 general 
purpose, Type 1 gasketed, or NEMA 
Type 3 enclosures. 

Square D Company, EC&M Di- 
vision, 4500 Lee Road, Cleveland 28, 
Ohio 


Control 


(28) 


A new fastening device called the 
Junior beam clamp is for securing 
conduits, switch boxes, pipes, ete. 
onto “I”? beams, ceiling channels, 
web joists or any type of building 
framework requiring light-weight, 
flush-mounted fastening. Clamp 
fastens in any position. Device is 
designed for use with ? in. wide 
and up channels, + in. and/or “I” 
beam members. It can also be 
adapted for a variety of other ap- 
plications, including the horizontal 
or vertical holding of electrical 
boxes needed to feed recessed fix- 
tures; also for hanging a continu- 
ous row of lighting fixtures in a 
variety of styles. 

The Paine Company, 38 Westgate 
Rd., Addison, Ill. 


Beam Clamp 
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CHANNEL MASTER 
ALUMINUM 


EMT 


CHANNEL MASTER CORP. 
syonerwtets Saboratris 3, 


INSPECTED 


ELECTRICAL METALLIC TUBING 
ISSUE NO. EN-7/ 


Channel Master Aluminum EMT provides the advantages you 
want. It costs less to buy... looks better longer...speeds up the job! 


For a price below that of steel, you can have Channel Master 
Aluminum EMT, the lightweight tubing that stays good looking 
...mirror bright, mirror smooth...inside and out. Aluminum EMT 
won’t ever show its age. 


Packaged in standard 19-foot lengths, chamfered at both ends, 
it is also easier to cut, bend, and put together. The hard-drawn, 
seamless raceway facilitates fishing and wire pulling. Standard inside 
and outside diameters match all U.L. approved EMT fittings. 


Channel Master Aluminum EMT can be purchased through 
your regular distributor. Ask him to show you how to make faster, 
better installations at lower cost. 


MASTER CORP ELLENVILLE. NEW YORK 


CHANNEL 


SAVES YOU MONEY...SPEEDS YOUR JOB 
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Wire Trade 0.D. Area Abe HN Total 
Size Size In. Inches Sq. In. | Wt.— Cost—$ 


2 Fire [166 | 217 | 2060 | 908. | 1 | 100 rae 16s | e0 | 73, | 43 | 19027] 2000 25 


* Based on 1956 N.E. Code 
(1) Savings based on increased cost of copper and steel over aluminum cable. 


HOW THE ALUMINUM IN 


INTERLOCKED ARMOR CABLE 


600V RHW 75°C RUBBER 
3 Copper Cdrs. in Steel Conduit 


CONDUIT 


K/W 3 Conductors Interlocked Armor Cable Spec. 808-S vs. 3 Copper Cdrs. in Steel Conduit 
COST AND WEIGHT COMPARISON—1000 FT. 


600V ALUMINUM INTERLOCKED ARMOR 

Aluminum Conductors, 90°C, Butyl Insulation 
Wire Total Total 
Size a oe na Wt. —Lbs.| Cost—$ 


SAVINGS WITH ALUMINUM 


1 | 130 | 1% | 190 | 2.82 | 3,570 [1,155 |] 1/0 | 135 [1.53 [184 | 960 | 806. || 38 | 349.43 35 


** 90°C Conductor — 40°C Ambient. 


1. LESS COST 


You realize important savings on materials with KW 
Aluminum Interlocked Armor Cable because (1) it 
gives you greater current-carrying capacity per dollar, 
(2) the nature of its aluminum armor eliminates 
costly conduit. Also, you save on costly labor because 
KW’s corrosion resistant aluminum armor holds up- 
keep to a minimum, even in highly corrosive areas. 


1/0] 1590-[2 | 238 | 444 | 4660 |1457._|[ 2/0] 160 [163 [207 [1115 _| 926. || 67 _| sal. 57] 3545] 53 
20| 175 [2 | 238 | 444 | 4,960 |1,609. || 370 | 180 [1.74 [238 | 1285 [ross || 29 | 516. 47] 3675] 46 
3/0{ 200 [2 | 238 | 444 | 5,360 [1,814 || 4/0] 205 |1a7 [274 | 1550 {1265. | 25 | 949.43 | 3,800] 38 
470| 230 _| 2% | 288 | 651 | 7,730 | 2508. || 250 | 230 [204 [3.27 [1,840 1.522. || 0 | 986. 65] 5,890] 60 
250| 255 | 2% | 288 | 651 | 8.190 | 2,883. || 300] 255 [2.16 [365 [2080 |1,751._l| 0 [Lisz. 65] 6110] 44 
300[ 285 | 22 | 288 | 651 | 8700 [3i71. || 360 | 205 [2.27 [aos [2,325 _[1870.|| 0 [1301.70] 6375| 38 
350| 3103 | 350 | 962| 10,860 | 3,752. || 400| 305 [237 [441 [2560 |1,998.| -16 [1,754.88] 8,300] 64 
400] 335 | 3 | 350 | 962 | 11,370 | 4053._|| 500] 355 ]256 [514 | 2.990 |2,260. || 6.0 [1,793.79] 8,380| 6 
500| 380 | 3 | 350 | 962 | 12,300 | 4748. || 600] 395 [279 [611 [3505 2615. || 39 [2,133.82] 8,845) 36 
700] 460-[ 3% | 400 [1257 | 15,930 | 6459. || 750] 455 [302 [7.16 [4175 [3.151._|| -1.1 [3.308.105 | 11,755] 43 


Note —Comparison of 75°C RHW and ae Butyl K/W Spec. 107. 
Weights and prices for 1000 


2. LESS WEIGHT 


Any interlocked armor weighs far less than heavy, 
bulky steel conduit. But KW gives you additional 
weight savings because its armor is aluminum—weigh- 
ing only 14 as much as steel/or bronze. Moreover, be- 
cause the conductors are also made of aluminum, they 
are less than half the weight of copper conductors that 
carry the same amount of current. 


Versatile Use. KW Aluminum Interlocked Armor Cable is the ideal 
answer for industrial and commercial distribution systems, generator 
° leads and auxiliary cable installations. 
For complete information, call the Kaiser Aluminum sales office or 
KW distributor listed in your telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., Kaiser Center, 300 Lakeside Drive, Oakland 


12, California. 
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Space 


L Bonus 

Ampacity Weight 
Alum. over} SAVINGS (1) | Savings | Savings 
Copper $ % Lbs. % 


Current prices, 4-29-59, 


quae emenrspy 


3. FASTER INSTALLATION 


The light weight and supreme flexibility of KW Alu- 
minum Interlocked Armor Cable mean easier han- 
dling, cut installation time in half. It can easily be 
bent horizontally or vertically around impeding ob- 
jects and laid in longer lengths, eliminating the need 
for frequent splicing. In addition, because its diameter 
is less than conventional conduit systems, compact 
KW cable can bring space savings of up to 54%. 


KAISER 


ALUMINUM ™ 


“Wf It Carries Current, ya Carries It!” 


*® TRADEMARK KAISER ALUMINUM & CHEMICAL CORPORATION 
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4. SPEEDIER MODIFICATIONS 


KW Aluminum Interlocked Armor Cable may be 
laid on readily accessible racks, trays and troughs... 
or hung from a messenger. It is a quick and simple 
matter to expand KW Interlocked Armor Cable 
systems to meet increased power requirements which 
may arise after installation. 


See ‘‘MAVERICK”’ « Sunday Evenings, ABC-TV Network. 


Consult your local TV listing. 
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Easy to install . . . requires shal- 
low hole . . . fixture can be re- 
moved and replaced without 
loosening anchor... a few ham- 
mer blows set anchor firmly. . . 
conical-shape nut expands lead 
sleeve to provide strong holding 
power .. . widely used by elec- 
tricians, plumbers, carpenters, 
ornamental iron workers, main--~ 
tenance men, awning and sign 
men and other tradesmen. 


Cutaway drawings show how 
setting tool expands. lead 
sleeve around conical nut. 


HAMMERLESS SETTING TOOL 


Expander hammerless 
setting tool for easy installation of Arro Machine 
Screw Anchors in hollow tile, bottomless or weak-bottom holes. 


THE KX VARROES> LINE OF MASONRY 


ANCHORING AND DRILLING DEVICES 


wy leg } ARRO-CORE MASONRY DRILL 


ARRGOTLUTE CARBIDE MASONRY DRILL 


MACHINE SCREW ANCHOR z 
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a at NY A 
LAG SCREW EXPANSION SHIEL 


TWO WING TOGGLE BOLT 


SELLA TENTTN 


LEAD SCREW ANCHOR 


Sy 
TUMBLE TYPE 
TOGGLE BOLT 


Crain 


LITTLE MAJOR TURNBUCKLE 


JUTE PLUG 


See your industrial, 
hardware or 
electrical supplier 


ARRO EXPANSION BOLT COMPANY 


DEPARTMENT D, P.O. BOX 388, MARION, OHIO 


SILVER KING 
SELF DRILLING SHIELD 


Fluorescent Fixture (29) 


A new industrial fluorescent 
lighting fixture, the “Mark V 
Industro-lux” contoured reflector 
luminaire, is designed to RLM 
standards. Reflector has five heavy 
die-formed ribs every 48 in. Fix- 
ture can be hung individual or in 
continuous rows. A wide selection 
of mounting accessories of the grip- 
per type is available. Reflector has 
an all white porcelain finish. 

Smoot-Holman Company, P. O. 
Box 4097, Inglewood, Calif. 


Rotary Limit Switch (30) 


New lightweight, cast aluminum, 
NEMA 7 enclosures now permit the 
housing of rotary limit switches 
with gear ratios ranging from 5:1 
to 1750:1. Positive independent 
cam settings allow adjustments of 
one cam without upsetting the posi- 
tion of the other. UL approved 
Micro switches have single pole, 
double throw, contacts for reversi- 
bility of control circuits. Switch is 
rated at 125-, 250- and 460-volt, 15 
amp, ac., 125 volt, 4 amp, dc, 250- 
volt, + amp. de. 

Gemco ‘Electric Co., 25685 West 
Eight Mile Road, Detroit 40, Mich. 


Generator Sets (31) 


Three new 3600 rpm _ portable 
gasoline electric plants featuring 
an automatic idling control. All 
units, 1500-, 2500- and 3500-watt, 
feature an automatic ‘“Econ-o- 
mizer” idling control which permits 
the plant to idle until a load of 100 
watts or more is applied, at which 
time it revs up to operating speed 
and voltage. When load on plant 
is removed, it again drops back to 
an idling speed. All units are pow- 
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ered by 4-cycle air-cooled Briggs & 
Stratton engines. Standard equip- 
ment includes stop-switch, pilot 
light, vibration dampers, rope or 
recoil starter, two 15-amp ground- 
ing type receptacles and one 30- 
amp, 38-wire twistlock receptacle 
(2500 and 3500-watt models) and 
carrying handle or dolly. 


Winpower Mfg. Co., Newton, 
Towa 
Range Hood (32) 


The “Hi-Flow,” a new ductless 
range hood, features a rechargeable 
coated-type filter and fresh air dis- 
charge through vents placed at top 
of hood. The “Hi-Flow”’ filter, part 
of a dual filter system that also 
includes an aluminum grease filter, 
has an adhesive coating, which ab- 
sorbs odors, dust and pollen. The 
coated filter is rechargeable by 
spraying with a coat of fresh ad- 
hesive. Both filters are built into 


the hood. It comes complete with 
cord and plug and a built-in junc- 
tion box for wiring in permanent 
installations. Available in 30-, 36- 
and 42-in. sizes, in four finishes. 
Berns Air King Corp., 3050 N. 
Rockwell St., Chicago 18, Ill. 


Floodlight (33) 


New mercury vapor floodlight 
features a patented full-floating 
socket construction that adjusts 
automatically to variations in lamp 
sizes and shapes to insure a 
weather-seal with all makes of R-60 
reflector lamps—mercury vapor in 
the 400-watt size,’ as well as 750- 
1000-watt incandescent. Floodlights 
are available with lamps, trans- 
formers, and a variety of devices 
for pole top, surface or wall mount- 
ing singly or in clusters. Fixtures 
are fully ventilated and are UL ap- 
proved for outdoor service. Bulletir 
B-19 is available. 

Stonco Electric Products Co., 333 
Monroe Ave., Kenilworth, N. J. 
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This new super line of “Chem Marine” 
devices are engineered from corrosion re- 
sistant materials capable of withstanding 
the harmful effects of moisture, brine, 
grease, oils and many acids. They are 
designed for industrial applications such as 
plating rooms, shipping platforms, yards, 
shops, warehouses, or wherever corrosion 
or chemical action is a problem. 


52CM62 

3-wire, 15 amp, 125 volt 
“Melamine” Duplex 
Grounding Receptacle 


Special Materials: 


‘ ‘| NSU LPREN E’ ee Du Pont neoprene compound, 
“MONEL® METAL?’ —ree. trademark of INCO. 
““MELAMINE”’ 


“CYMEL®"—Reg. Trademark of Am. Cyanamid 


HEAVY NICKEL-PLATED 
CURRENT CARRYING PARTS. 


74CM20 


Metal Weatherproof Lift Cover Plate 
with heavy vinyl coating for single 
receptacles. Shown with 73CM10 


“Twist-Lock” Receptacle and 
mounted to standard FS box. 


52CM11 


Weatherproof Lift Cover Plate 
for duplex receptacles used 
with FS boxes. 


17CM51 

Weatherproof “‘Insulprene” 
Plate and A.C. 
“Presswitch” Combination. 


Listed by: 
Underwriters’ Laboratories, Inc. 


99CM60 


Shown with 
“Insulprene” 
“Seal-Tite” 
Cover 75CM31 


S99CM66 
3-wire, 20 amp. 
“Insulprene” 
“Twist-Lock” 
Connector Body 


“Chem Marine” devices are identified by their bright yellow color and a few 
representative items are illustrated above. For complete information contact 


the ‘‘Chem Marine” Department, — 


HARVEY HUBBELL, incorporatep 


BRIDGEPORT 2, CONNECTICUT, In Canada: Scarborough, Ontarlo 
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Electricians! Maintenance Men! 


See COYNE’S New 


ELEGTRIGAL- ELECTRONICS 
REFERENCE SET 


Keeps You Up- To-Date. Bae 3 
Makes You Worth More OnThe Job! 


Here’s the easy, practical way for Electricians 
to keep up with modern electronic equipment 
and new techniques he needs to get ahead. 
With Coyne’s new 2-volume set you learn by 
reference on the job. You get simple explana- 
tions, hundreds of working diagrams and 


trouble-shooting methods on everything from 
wiring to latest electronic controls. No compli- 
cated math; no time wasted. Costs nothing to 
see for yourself. 


wrdasle BIG vases 


LECTRONICS. F 


YOU GET 


2. BLECTRICAL TR4 
r oe 


FREE TRIAL—SEND NO MONEY 


Just fill out and mail coupon below. We'll send 
you both books to use for 7 days FREE. You 
must agree it’s the most valuable reference set 
you've ever used or send it back and owe 
nothing. If you keep the books, send only $2 
aiter 7 days and $2 per month until $11.25 plus 
Postage is paid. Cash price $10.70—we pay 
Postage. Try the complete set for 7 days FREE! 


Employers! Coyne’s ELECTRICAL - ELECTRONICS 
Reference Set is perfect for company-sponsored 
Write for details. 


FREE TRIAL COUPON— Mail Now! 


Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 30-EM 
1501 W. Congress Parkway 


training courses. 


1 

Chicago 7, Illinois | 

OSend me your new 2-volume Electrical-Indus- 

trial Electronics reference set per your offer for 7 | 

days FREE TRIAL. If not satisfied, I'll return | 

and owe nothing. 

If you want only one book, check below. | 

O ELECTRICAL TROUBLE-SHOOTING $6.95 | 
(slus postage). 

OOINDUSTRIAL ELECTRONICS $3.75 / 
(plus pestage). | 


OT SS ee ee 
O Cheek here if you enclose full payment. We pay | 
ie postage. 7-day money-back guarantee, 


— 
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Voltage Regulator 


This static voltage regulator is of 
the magnetic amplifier type. ‘‘Fin- 
cor’ F-26 may be used to regulate 
the output voltage of any 50-60 cycle 
generator or exciter requiring a dc 
field supply of up to 1.8 amps at 
125 volts or less. Selenium rectifiers 
are standard, but sealed silicon rec- 
tifiers are available for installations 
in corrosive atmospheres. An input 
power of 208 to 240 volts, 60 cycles, 
is required. This may be obtained 
either directly from the generator 
output, through generator taps or 
from a transformer if 208-240 volts 
is not available. The regulated out- 
put voltage can be varied by an 
externally mounted rheostat. 

Fidelity Instrument Corp., 
E. Boundary Ave., York, Pa. 


1000 


(35) 


Range Hood 


New 60-series duct-free range 
hood is for apartments or interior 
walls far from exterior outlets. Unit 
is 72 in. high. A scientifically de- 
signed air fiow passes air over acti- 
vated charcoal filter. Filters can be 
removed, cleaned, or replaced. Avail- 
able in three standard lengths of 
30, 36 and 42 ins and in two fin- 
ishes—N-Copper and SC _ satin 
chrome. 

Fasco Industries, Inc., Rochester 
2, Ne Xe 


Service Vehicle (36) 


A new service vehicle for work in 
manholes where electric power, de- 
watering pump and compressed air 
is used. Space is provided for a 
portable ventilating blower, which 
can direct heated air from the en- 
gine into the manhole. It operates 


from the generator. Engine gen- 
erator, rated 3500 watts, 115 volts, 
60 cycles, single phase, is driven by 
an air cooled engine. Fuel may be 
LP gas or gasoline. Generator 
panel has power outlets, meters and 
switches for lights. Water pump is 
non-clogging, self-priming, centrif- 
ugal, with 3-in. suction and dis- 
charge. Complete unit is enclosed 
in a steel house and is trailer 
mounted. Flood and red warning 
lights are mounted on an extendible 
support. Bulletin ST 60 is available. 

United States Motors Corp., Osh- 
kosh, Wis. 


(37) 


Lighting Unit 
The new outdoor line of Impe- 
rialites consists of a wide variety of 
colonial and modern styled post 
lanterns in frosted, clear or tex- 
tured crystal glass; coach-style and 
modern wall lanterns and a wide 
selection of ceiling hall, porch or 
utility outdoor fixtures. Model 421 
is a black and brass aluminum post 
lantern, 114 in. high with 21-in. 
spread; fits standard 3-in post. Opal 
glass with 150-watt lamp. 
Emerson Electric Mfg. Co., 81000 
Florissant Ave., St. Louis 36, Mo. 


(38) 


Tamperproof plug and receptacle 
for taking power from fixtures can 
be installed in new or existing 
street lighting standards or other 
electrical |fixtures. Designed pri- 
marily for use with portable light- 
ing, signal, and power equipment, 
plug and receptacle protect operat- 
ing personnel and public from live 
leads and exposed contacts. Recep- 
tacle can be energized only by in- 
serting and turning the mating key 
plug. They are rated 30 amps at 
115 volts or 15 amps at 230 volts for 
2- or 3-wire circuits. Hermetic 
sealing and Neoprene insulation 
protects units against environ- 
mental conditions, and explosion- 
proof design permits use in hazard- 
ous areas. 

J. B. Nottingham & Co., Inc., 441 
Lexington Ave., New York 17, N. Y. 


Plug and Receptacle 
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Here’s the 
inside story 
of industry's 


MOST RUGGE 
HIGH VOLTAGE 
SWITCH 


This soLemorm AIR BREAK 
CONTACTOR IS THE HEART 
OF THE A-B STARTER LINE 


Faster Arc Suppression 
A tremendous operating life New blowout design. 
ar Novel are chutes are 
has been built into these Palace tin Gn. are 
new A-B high voltage, air break resistant material. 


starters by using the same simple 


solenoid design—with only ONE . \ 

moving part—that has proved good ’ ] ii 

for millions of trouble free operations i ar | 
Ss i 


in Allen-Bradley low voltage starters. | 

7 [i 
A-B high voltage starters are made Dhohic Bosc Contecr I. 2 
for all types of service and for all Silver alloy contacts 


ee never need maintenance. Only One Moving Part 
types of motors up to 1500 hp, 2300 v; Weal! oviaweneiie: Simple solenoid design 


2500 hp, 4600 v. Send for uniform contact eliminates trouble-causing 


icati ) essures. pins, pivots, and 
Publication 6080, today. pr Har sates 


3-60-RM 


A-B High Voltage 
Starter with Air 
Break Contactor 


Bulletin 1159 high volt- 
age air break, across- 


the-line induction 

motor starter in NEMA 

Type 1 enclosure. All 

Allen-Bradley high 
voltage starters are Member of NEMA ‘ 
equipped with current 

limiting fuses with in- e 

terrupting. capacities Quality Motor Control 
of 150,000 kva at 

2300 v; 250,000 kva 

at 4600 v. Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


Some more special controls that are 


Even Khrushchev couldn’t claim 
a@ more complete line! 


Phase Failure 
Phase Reversal Relays 


The Bulletin 812 Style 
RF relay responds to all 
open phase conditions on 
a branch motor circuit and 
immediately removes the 
motor from the line. Also, 
the motor is disconnected 
when a phase reversal oc- 
curs anywhere in the sys- 
tem on the line side of the 
relay. ‘‘Fail safe’’ design. 


Phase Failure, Style F 
covers f.l. currents from 
1.5 to 800 amp in 4 sizes. 
Coils to 600 v, 60 cycles. 


Phase Reversal, Style R 
made with coils for 110, 
208/220, 440, 550 v for 
either 50 or 60 cycles. 


Zero Speed Switch 


Used for “‘plugging”’ duty, 
these switches prevent 
coasting and bring squir- 
rel cage motors to a sud- 
den stop. Also used to 
prevent application of re- 
verse power before motor 
comes to a full stop. Ad- 
justable operating speed. 


Low Pressure Switch 


Especially designed for 
domestic water pump serv- 
ice and commercial air 
compressor service. These 
inexpensive compact 
switches offer pressure 
ranges from 15 to 200 psi. Bulletin 830 


Allen-Bradley Co., 1816 S. Second St., Milwaukee 4, Wis. 


WME sev.UPIM pas Quality Motor Control 


Member of NEMA 
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A new die cast aluminum line of 
yaportight industrial lighting fix- 
tures. A special white coating des- 
ignated as PEC-9 gives added pro- 
tection of metal parts against the 
corrosive effects of salt spray, acid 
fumes, strong caustics and organic 
liquids. Fixtures are available in 
100- and 200-watt sizes with or 
without reflectors of the dome, shal- 
low bowl, deep bowl and angle 
types. Both wattage sizes take the 
same interchangeable straight and 
bracket adapters for wall and ceil- 
ing mounting. Adapters are avail- 
able for pendant, universal hub 
aluminum box and 4-in. outlet 
boxes. Heat resistant glass globes 
are standard in a choice of colors. 
AO-series fixtures are UL and CSA 
approved. 

Pyle National Company, 1334 
North Kostner Ave., Chicago 51, 
Til. 


Lighting Fixture 


Motors (40) 


New high-speed squirrel cage in- 
duction motors are now being of- 
fered in 100-5000 hp, 514-3600 rpm, 
frames 584-11320. A one piece, 
wrap-around steel plate cover run- 
ning the full length of the frame 
extends below the center-line of mo- 
tor on each side to provide natural 
drip-proof protection and to in- 
crease the rigidity of frame struc- 
ture. Double end ventilation system 
provides maximum cooling, permit- 
ting full utilization of motor ca- 


pacity. Motors are available with 
silicone rubber as well as Class A, 
B and H insulations. 

Ideal Electric and Manufacturing 
Co., Mansfield 28, Ohio. 


(41) 


A new universal network trans- 
former designed for either vault or 
subway applications is available in 
ratings of 300, 500, 750 and 1000 
kva at 5, 15, 25 and 34.5 kv. Im- 
proved corrosion protection for 
critical welded’ areas is provided by 
a better film thickness of paint over 
the smoother and more uniform au- 
tomatically welded seams of the 
unit’s coolers. It retains all the ad- 
vantages of the standard Space- 
Miser construction — small size, 
round-cornered tank and Yukon 
coolers. 

Westinghouse Electric Corp., 
P. O. Bow 2099, Pittsburgh 30, Pa. 


Transformer 


(42) 


A dual cylinder, double throw 
automatic switch transfer mechan- 
ism, activated by stored energy, 
was specially designed for installa- 
tion in an area encompassing hos- 
pitals, freezer storage plants, and 
other power users for whom an ex- 
tended service interruption could be 
disastrous. Mechanism opens pre- 
ferred source disconnect switch and 
closes another to instantly transfer 
to an emergency power source when 
power failure occurs. A timing de- 
vice selects from 0 to 30 seconds 
time delay to allow circuit breakers 
to operate properly before trigger- 
ing the preferred cylinder. Two 
3-phase switches are equipped with 
Powerupters (compact  enclosed- 
type interrupters) and have insu- 
lating barriers between the phases. 

Delta-Star Electric Division, H. 
K. Porter Company, Inc., Chicago, 
Til. 


Automatic Mechanism 


YOUR SHIRT 


Ald 
how fo 
lose tt 


We have a care- 
fully considered 
little write - up 
which is a guar- 
anteed method 
( Mr. 
Contractor) to 


for you 


lose your shirt! 
Perhaps you 
would like to 


have a copy of it... it’s free. Also 
available is a sure-fire method to 
keep your shirt on -- and make 
a profit, too. Take your choice-- 
or get both-- just fill in the 


coupon below. 


Pr rr rr rr re re re teese =sy 


, HENDERSON-HAZEL CORP. Dept.. A-03 ! 
' 13601 EUCLID AVENUE » CLEVELAND 12, OHIO ; 


Gentlemen: Please send me 


(J “YOUR SHIRT and how to lose it!” 
(_] Details about “National Price Service” 


, ‘ 
‘ t 
‘ t 
' ' 
1 ‘ 
1 ' 
t ‘ 
1 ‘ 
‘ ‘ 
' ' 
: LJ Both : 
’ t 
t ‘ 
1 Nomet—— 4= se eee eee 
{ ‘ 
' 4 
' Title ‘ 
‘ ‘ 
' ry 
: Company } 
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Address 


National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE « CLEVELAND 12, OHIO 
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... /t’s so easy to bend! 


CLAYTON BIGID 
STEEL CONDUIT 


».: HAS MORE SUPERIOR FEATURES 


Clayton Mark Rigid Steel Conduit is made of special quality steel 
that bends, cuts and threads easier. Threads on pipe, elbows and 
couplings are accurately-cut standard gauge and then galvanized 
to prevent rusting. A super-smooth, interior surface speeds wire 
fishing while the new zinc plating process gives a heavier uniform 


finish for longer life. 


BUY THE BRAND THAT HAS OFFERED MORE 
SUPERIOR FEATURES SINCE 1910 


ELECTRICTUBE EMT 


The satin-finish, close- 
grained, electro-galva- 
nized exterior surface 
has exceptional corro- 
sion-resistant life. The 
super-smooth interior 
surface permits easy 
feeding, pulling around 
bends and re-feeding of 
wires with less time 
and effort. 


HOTKOTE 


Special hot-galvanizing 
process is employed to 
coat exterior and in- 
terior surfaces. These 
surfaces are then cov- 
ered with a transpar- 
ent lacquer and baked. 
This provides a perma- 
nent bond with con- 
crete and permits easy 
pulling of wires. 


ENAMELKOTE 


Both exterior and in- 
terior surfaces are 
coated with the high- 
est grade black enamel 
which is specially pre- 
pared and scientifically 
baked on to insure ad- 
hesion and prevent 
flaking in bending. 
Wires pull through with 
extreme ease. 


AVAILABLE IN ALL 50 STATES 


GALVAKOTE 


Exterior surfaces are 
coated with pure zinc 
evenly deposited by the 
electro-plating process. 
It will not crack under 
severe bending. Inte- 
rior surfaces are evenly 
coated with a baked 
enamel which is ex- 
tremely smooth and 
easy to work with. 


AND COMPANY 
1903 DEMPSTER STREET - EVANSTON, ILLINOIS + U.S.A. 


EY 


NO TARRING OR SPECIAL EXT! TAKES ROUGHEST PUNISHMENT 


EATER INHERENT AND 
PREPARATION NECESSARY DURING CONSTRUCTION 


RUCTURAL STRENGTH. 


(43) 


New feeder-voltage regulators, 
type SVR-FT, for use wherever a 
3-phase load is to be regulated to a 
desired voltage level. The 60-cycle, 
3-phase, step-type regulators are 
rated 500 and 750 kva for 8.66- or 
13.2-kv circuits. Units are com- 
pletely automatic and _ self-con- 
tained. Some of the features include 
16-step voltage regulation over a 
20% range. New type CVR relay 
incorporates both voltage regulat- 
ing device and time delay. Direct- 
drive tap changer requires one sec- 
ond for a 14% correction; traverses 
full buck to full boost in 13 seconds 
and gives controlled contact speed. 
Each phase has its individual tap 
changer in a separate compartment. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Regulators 


Switch (44) 


A new proximity switch designed 
for use as limit, interlock, counter 
or indicator sensors under unfavor- 
able conditions. Switch consists of 
a sensor and a separate transistor- 
ized amplifier with plug-in relay. 
Sensor detects magnetic material 
without physical contact and feeds 
an electrical output to the remotely 
located bi-stable amplifier. Ampli- 
fier operates the double-pole-double- 
throw relay, which is wired to cir- 


cuit in same manner as conventional 
limit switch. Two components of 
unit may be located up to 150 ft 
apart without use of shielded wire. 
It can be energized from 115 volts 
60 cycle. Data Sheet 163 is avail- 
able. 

Micro Switch 
apolis-Honeywell 
Freeport, il. 


Division, Minne- 
Regulator Co., 


(45) 


New 20-amp, 125-volt duplex 
grounding receptacles and caps are 
supplied in 2-pole, 3-wire ground- 
ing types. They are approved for 
use as stated in Article 210, Section 
210-21 of the 1959 NEC. Equipped 
with two circuit break-off fins, they 
are offered in brown bakelite, ivory- 
lite or with weatherproof plates, 
with or without padlock. Design 


Duplex Receptacles 


features include a red strap for 


20-amp identification and double 
grounding terminals. Caps are made 
of rubber or armor over rubber. 
Both receptacles and caps are listed 
as standard by UL. 

Arrow-Hart & Hegeman Electric 
Co., Hartford, Conn. 


Instruments 


(46) 


The new Vibroground series of 
instruments are for measuring the 
resistance of electrical grounds in 
electronic, telephone, and electric 
power circuits. The series include 
three models, all of which provide 
direct reading of ohms resistance 
to an earth ground. Direct reading 
ranges as low as 0.3 ohms and up to 
0-2000. Bulletin 1-2 is available. 

Associated Research, Inc., 3777 
W. Belmont Ave., Chicago 18, IIl. 


Now engineered for longer life! 


PROVED BEST! 


Sylvania cuts 
starter failures 
by 98%! 


What’s the secret? Every Sylvania 
starter has a ceramic condenser! Other 
starters have paper condensers. Heat, 
cold, moisture knock ’em out. But not 
Sylvania starters! 


HERE’S PROOF! In a two-year test in 
one manufacturing plant (installations 
were two-lamp, 40-watt industrial 
type fixtures), Sylvania fluorescent 
starters had 
only 1 failure out of 340 starters 
Conventional starters with paper con- 
densers had 
51 failures out of 330 starters 


No wonder Sylvania can sell 
the only starters with an ex- 
clusive Light Insurance Policy. 
Guaranteed performance, or 
your money back! It’s your 
assurance of lowest TCL (Total 
Cost of Lighting), which means 
cost of lamp plus power plus 
maintenance. 


This is Sylvania research at work for 
you—consistently in the lead in light- 
ing! For all types of starters, call your 
Sylvania representative, or write: 
Sylvania Lighting Products, a Division of 
Sylvania Electric Products Inc., Dept. 15, 
60 Boston Street, Salem, Mass. In Canada: 
Sylvania Electric (Canada) Ltd., P.O. Box 
1190, Station “O,” Montreal 9. 


SYLVANIA. 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 3) 


5 
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We’re 
still 
Waiting... 


The offer is still open! Every Sylvania 
fluorescent we sell is covered by Sylvania’s 
exclusive Light Insurance Policy. Have 
you read it? It guarantees Sylvania fluores- 
cents will perform better than the brand you are now 
using, in your opinion—or your money back! 


Sylvania Fluorescents up to 14% brighter. Up to 
14% more light than other brands from the first min- 
ute the fresh lamps are turned on. In maintained 
brightness you get as much light as 108 standard 
fluorescents for every 100 Sylvania lamps you install. 
And this is true hour after hour after hour after hour. 
You save on TCL (Total Cost of Lighting), which 


subsiotary of GENERAL TELEPHONE 


TO GIVE YOU YOUR MONEY BACK! 


means cost of lamp plus power plus maintenance. 
Last longer, less maintenance. Cost of the lamp 
itself represents only one tenth of the Total Cost of 
Light. The balance is power consumption and mainte- 
nance. Sylvania fluorescents not only burn brighter on 
the same amount of power, they last Jonger, require 
far less replacements. 

Want information? Want better light? Call your 
Sylvania representative. Or write us: 

Sylvania Lighting Products, a Division of Sylvania Electric 


Products Inc., Dept. 15, 60 Boston Street, Salem, Mass. In 
Canada: Sylvania Electric (Canada) Ltd. P.O. Box 1190, 


Station “O,” Montreal 9. 
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SEA SAAR 


LVEHDAA LEWES Oidyy 


/ 


VINVATAS RIM 1009 


& FIEGTRONICS &) 


Over Your 


Head 


with 


BAKER 
SCAFFOLDS 


@ Most off-the-floor work requiring a scaffold 
is within a 12 foot height. A single BAKER 
SCAFFOLD has a platform that is adjustable 
every 3 inches and immediately places a man 
within easy reach of any work up to this maxi- 
mum height. For higher levels of work, addi- 
tional BAKER SCAFFOLD units may be stacked 
to reach the required height. Any off-the-floor 
work is as simple as that and—BAKER SCAF- 
FOLDS can be assembled by one man within 90 
seconds. BAKER SCAFFOLDS are easily trans- 
ported through doors, around corners. They are 
designed to move over objects in the floor— 
they have no cross braces and—when you want 
to store them, they occupy no more space than 
an ordinary step ladder. You’ll save time and 
money with a BAKER SCAFFOLD. Write today 
for more complete information. 


LISTED UNDER RE-EXAMINATION SERVICE 
UNDERWRITERS’ LABORATORIES, INC, 


SCAFFOLDS 


DESIGNED FOR PORTABILITY — BUILT FOR DURABILITY 


Write for 
Baker Scaffold 
Bulletin # 603 


bn oo lead aay tang are a Cet Se, Too 
BAKER-ROOS, INC. Sie i 
P. O. Box 892, Indianapolis 6, Indian 


Gentlemen: Send the folder described on 


Baker Scaffolds without obligation. ECM 


Name. 


Organization 
Address. 
City. State. 


DISTRIBUTORS IN PRINCIPAL CITIES 


Transformers (47) 

A new line of Sub-Urban - pad 
mounted distribution transformers 
is designed for surface mounting on 
a concrete pad, through which both 
the primary and secondary under- 
ground cables are brought into a 
tamper-proof enclosure for connec- 
tion to terminals. They are for 
residential and commercial develop- 
ments employing underground dis- 
tribution systems, as transformer 
can be screened with shrubbery so 
as to blend into the landscaping of 
the area. Transformers are built in 
single-phase ratings 25 through 167 
kva and 3-phase ratings 75 through 
500 kva, 15 kv and below. 

Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis 14, Mo. 


& 


 SRPRER 
STARS 


Control Cabinet (48) 


Control cabinet for emergency 
lighting systems is designed espe- 
cially to meet those codes which 
require that emergency controls 
be placed in the entrance halls 
and lobbies of schools, theaters, 
churches, and other places of as- 
sembly. Unit is available in stain- 
less steel with capacities up to 18 
signal lights and switches. Avail- 
able in 1, 2, 8, 4 or more gang 
models. 

Morris Kurtzon, Inc., 1420 South 
Talman, Chicago, Ill. 


Starter | (49) 


A compact new NEMA Size 4 
starter features trip-free melting 
alloy overload relays with unit-con- 
struction thermal units, or adjust- 
able bimetallic overload relays with 
hand and automatic reset. Up to 
four double-circuit interlocks may 
be added. Dimensions are 123 by 
84 by 6% in. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


(50) 


Instrument 
The Detekta-Faze, a combination 
phase sequence indicator and 


ground fault detector, enables you 
to predetermine the direction of ro- 
tation for any given motor without 
starting the equipment. Unit, meas- 
uring 22 in. by 24 in. by 1 in. is 
completely self-contained; only one’ 
light is used for phase detection, 
and that light is either on or off 
depending upon direction of rota- 
tion. It can be used on 2-phase, 
3-wire systems and 3-phase, 3- and 
4-wire systems, within an operating 
range of 200 to 500 volts, 60 cycles 
ac. Ground fault detector built into 
unit is effective for 2- or 3-phase 
38-wire ungrounded systems. 
Glo-Lite Instrument Co., 

Peshine Ave., Newark 12, N. J. 


428 
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NEW HEATING 
UNITS DEMONSTRATED 


To be demonstrated at all exhibit 
hours at the exposition are the most 
popular models of the new Wesix line 
of residential heating units combining 
the finest in decorative techniques 
with economical installation. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


WESIX TO HOLD SALES CLINICS 
AT ELECTRIC HEAT EXPOSITION 


Equipped with special facilities at 
booths 121 and 123 at the first Nation- 
al House Heating Exposition in Chi- 
cago March 21-23, America’s pioneer 
manufacturer of electric space heat- 
ing equipment will hold a series of 
electric heat clinics, passing on tips 
and general information based on 
their 40 years of electric heat leader- 
ship. 


Under the direction of Harold 
Wilde, eastern division sales man- 
ager for Wesix, the clinic presenta- 
tions will feature slides, film and 
other visual aid demonstrations de- 
signed to digest important selling 
and installing information in the 
shortest possible time. Also officiat- 
ing will be members of the staff of 
Williamson and Co., manufacturers’ 
representatives for the Wesix com- 
pany in the Chicago area. 


Topics will include the following: 
“Thirty Years of School Heating,”’ a 
study of institutional heating installa- 
tions that actually go back for more 
than thirty years—with the original 


- equipment still in service today. Sug- 


gestions will be included on making 
this information pay off in the huge 
school expansion period predicted for 
the 1960’s; ‘‘How Electric Space 


_ Heating can Save Dollars for Indus- 


try,’’ a review of the many ways that 
electric heat can pay its own way in 
heating factories, offices and shops; 


SCHEDULE OF CLINICS 
AT HEATING EXPOSITION - 


Booths 121 and 123, First National 
Electric House Heating Exposi- 
tion, Hotel Sherman, Chicago, I. 


“Thirty Years of School Heating’’ 
Monday, March 21, 3:30 pm 


“How Electric Space Heating Can 
Save Dollars for Industry’’ 
Tuesday, March 22, 3:30 pm 


‘New Industries Need New Elec- 
tric Process Heating”’ 
Tuesday, March 22, 8:00 pm 


“The Perfect Home Heating Job; 
Something to Aim At’’ 
Wednesday, March 23, 2:00 pm 


‘“‘New Industries Need New Electric 
Process Heating,’ which will cover 
the many new heating needs of plas- 
tics, electronics and allied industries 
as well as the new and refined elec- 
tric process heating devices ready 
to serve them; ‘‘The Perfect Home 
Heating Job—Something to Aim At,”’ 
which will cover the design and in- 
stallation of an actual Gold Medal- 
lion home which can be a yardstick 
for perfection in modern electric 
heating. 


CLINIC TRANSCRIPTS AVAILABLE BY MAIL 


Complete illustrated copies of the Wesix clinics to be held during the 
house heating exposition are available to members of the electrical and 
building industry unable to attend the show. Simply fill out the coupon 
below naming the subjects of your choice and material will be sent you 


at no charge. 


MAIL TO: WESIX ELECTRIC HEATER CO. 
390 First Street, San Francisco 5 


SCHOOL HEATING (J 
PROCESS HEATING 0 


SPACE HEATING FOR INDUSTRY [J 


PERFECT HEATING JOB 9 
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... and for 


NEARBY 
SERVICE... 


Black & Decker 


tools. Black & Decker 
maintains 50 factory service 
branches plus authorized serv- 
ice stations to give your B&D 
tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 
time. 

Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 


SWIFTY SERVICE says 
be sure to ask about: 


FREE TOOL INSPECTION 
no cost, 
no obligation. 


STANDARD B&D 
GUARANTEE after 
completion of all 
recommended 
repair work. 


You'll find the loca- 
tion of the nearest 
B&D repair facility 
in the Yellow Pages under ‘‘Tools- 
Electric,’ or write for address to: 
THE BLAck & DECKER Mec. Co., 
Dept. 1203-S, Towson 4, Md. 


See Tools-Electric 


Quality Tool Service 


(51) 


Thermal overload relay, Type 
194A, for use in size 6 and larger 
starters has been redesigned. The 
precision thermal overload relay 
with direct mounted heater element 
compensates for temperature dif- 
ferences. Relay consists of a helical 
actuating bi-metal, a helical com- 
pensating bi-metal and a heater coil 
which surrounds the actuating bi- 
metal. A convenient button is pro- 
vided for resetting the control con- 
tacts after the actuating bi-metal 
has cooled. é 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Relay 


(52) 


A new conversion unit designed 
to convert EEI-NEMA street light- 
ing heads from incandescent serv- 
ice to mercury vapor lighting. Unit 
is available for 100-, 175-, 250- and 
400-watt lamps operating on line 
voltages of 240 volts and consists 
of a unitized package which includes 
a lamp socket, reflector plate, choke- 
reactor and anodized mounting 
bracket. Kits are furnished with 
six terminal sockets for use with 
photo cells. Weight of kits range 
from 4 lbs for 100-watt to 114 lbs 
for 400-watt. Watt losses range 
from six for 100-watt unit to 18 
for 400-watt. 

Transformer Department, Syl- 
vania Electric Products Inc., Ip- 
swich, Mass. 


Conversion Unit 


(53) 


A complete line of compart- 
mented distribution transformers 
for ground-level installation are 
called ‘“Lawn-master Pole Star 
Transformers.” Both single-phase 
and 38-phase ratings are available. 
They are designed for service on 
underground distribution systems. 
Low in height and easily screened 
by shrubbery and small trees, they 


Transformers 


are particularly recommended for 
suburban residential areas, shop- 
ping centers and industrial plants. 
Available ratings include 25 
through 167 kva, single phase and 
75 through 500 kva, 3-phase, in all 
standard voltages through 15 kv. 
Completely self-protected units are 
available through 100 kva. 

Pennsylvania Transformer Divi- 
sion, McGraw-Edison Co., Canons- 
burg, Pa. 


(54) 


A new electrical interlock kit 
permits field installation of addi- 
tional contacts in safety switches. 
Because the interlock contacts make 
or break ahead of the main switch 
blades, the interlock can be used 
within control circuits. Available 
for all Square D heavy-duty safety 
switches, the new interlocks are 
supplied with one normally open 
and one normally closed contact. 
Interlock assembly is actuated by 
the handle of safety switch. 

Square D Company, 1601 Mercer 
Road, Lexington, Ky. 


Product Briefs 


Interlock Kit 


(55). Two new silicone dielectric 
greases designed for use in appli- 
cations subjected to temperature 
extremes have been introduced by 
the Silicone Products Department, 
General Electric Co., Waterford, - 
N.Y. 2 . ~ (56) *Silvray: Lighting: 
Inc., Bound Brook, N. J., has de- 
veloped a flower-glo garden light 
for homes and commercial use. 


(57) General Electric Co., 
Schenectady 5, N. Y., has an- 
nounced the development of a 
lighter and smaller 50-kvar ca- 
pacitor, called “Compact Isokraft 
50.” 


(58) Permacel, New Brunswick, 
N. J., has released for sale its 423 
Teflon film tape, a two mil Teflon 
film with a pressure-sensitive ad- 
hesive. ... (59) A new glass in- 
sulator, Hemingray 45-T, which 
reduces maintenance and _ inter- 
ruptions in service on all com- 
munication lines including rail- 
road and petroleum industry, has 
been introduced by Kimble Glass 
Company, Toledo, Ohio. 


(60) Lemmerman-Walstedt Com- 
pany of St. Cloud, Minn., has an- 
nounced a new motor holder made 
of rustproof steel. ... (61) Com- 
pletely redesigned line of single- 
phase JFR regulators has been 
introduced by Allis-Chalmers Man- 
ufacturing Co., Milwaukee, Wis. 
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CLICK! IT’S REVERSIBLE 
FOR REMOVAL, TOO! 


eS A 
SCREWDRIVER 
AND NUT RUNNER! 


ee Se 


Now, a powerful drill plus a screwdriver 
both in one tool...the NEW B&D 3/3" SCRU-DRILL 


DRILL in metal or wood. 
Powerful B&D motor 
gives you full 34” capac- 
ity in steel, 34” in wood. 


REMOVE as many as 60 
screws, nuts and bolts in 
60 seconds. Just flip the 
reversing switch. 


DRIVE screws, nuts or 
bolts with same tool. 
Handles #10x114” wood 
screws #12 self-tapping. 


REVERSING switch is piggy- 
back mounted for con- 
venience. You can flip it 
with your thumb. 


SPEED WORK 
with this lightweight 2 in 1 tool. 


Imagine! A simple turn of the wrist and you 
switch from drill to screwdriver. A flip of a switch 
and you’re removing screws, nuts and bolts. Re- 
move a bolt, oversize the hole, run a new bolt— 
as easy and fast as 1-2-3 and all with the same 
tool, your new Black & Decker %” Reversible 
Scru-Drill! 


For woodworking, electrical, plumbing jobs,. 
boat work, general maintenance and many other 
jobs, try a B&D Reversible Scru-Drill today. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


Look Under 
TOOLS-ELECTRIC 
For Sales or Service 


QUALITY ELECTRIC TOOLS 


THE BLACK & DECKER MFG. CO., Dept. 1203 
Towson 4, Maryland (In Canada: Brockville, Ont.) 


D Please arrange a demonstration of B&D Rev. Scru-Drill, 
O Please send me information on——_________., 


Company.----------------2-----------25 0002-9 r err nner nen nnnnnnne 


OHammers OSaws O Drills O Impact Wrenches 


_ PUT YOURSELF 
IN A BETTER LIGHT 


WITH mefco 


Power 


LITE 


FLOATING 
oglu 


Economical ... Compact 


HIGH LEVEL 


Comfortable Illumination 


Power-LITE is a pendant type fixture (C.1.E. 
general diffuse ciassification) modular in 
design. It provides high intensity, gtare- 
free, direct-indirect illumination in a large 
area. Utilizing new high lumen output 
15,000 MA lamps, it provides up to 200 to 
450 foot-candles of illumination at work- 
ing levels, comfortably shielded by 45°-45° 
aluminum or plastic louvers. Power-LiTE is 
a completely satisfactory alternative to sus- 
pended ceiling construction that minimizes 
lighting contrasts by distributing its light 
on ceiling and walls as well as down on 
the working area. 


Write today for full details and 
catalog sheet. 


ED 


SOLD ONLY THROUGH QUALIFIED 
ELECTRICAL DISTRIBUTORS 


METALCRAFT 
PRODUCTS CO., INC. 
6225 State Road, Phila. 35, Pa. 
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Catalogs, Bulletins 
and 
Engineering Data 


(62) LIGHTING FIXTURES. “Current 
Designs in Lighting,’ 104 pages, 
contains installation data, lighting 
curves, and intensity estimating 
chart for all types of lighting. The 
Kirlin Co. 


(63) LIGHTED FOUNTAINS. 10-page 
reprint of article, “Engineering of 
Lighted Fountains,” covers all 
aspects of the subject, including 
eolor data, with curves for water 
nozzle pressure and flow. General 
Electric Co. 


(64) INSULATED CLEVISES for dead- 
ending service drops in commercial 
or industrial service are covered 
in new bulletin. Porcelain Prod- 
ucts Co. 


(65) POWER AND DISTRIBUTION 
equipment and controls of all types 
—more than 2500 products—are in- 
cluded with photos and tables in 
new Redi-Reference condensed cata- 
log, 155 pages. Federal Pacific 
Electric Co. 


(66) TOGGLE SWITCHES and assem- 
blies, including pull-to-unlock, her- 
metically sealed, rocker-actuated, 
and other types are covered in Cata- 
log 73d, 32 pages. Micro Switch. 


(67) Hi-PoT TESTs. 12-page appli- 
eation bulletin, “Practical Hi-Pot 
Testing,” covers de breakdown tests 
for motors, cables and_ similar 
equipment. Associated Research, 
Inc. 


(68) TRANSFORMERS, Bulletin GEA 
6108C, 32 pages, gives data on RM 
medium transformers, single and 
three-phase. General Electric Co. 


(69) SUBSTATIONS. 20-page bro- 
chure is designed to assist in plan- 
ning power center subs, giving com- 
plete details on load center trans- 
formers, switchgear and _ other 
equipment. Uptegraff Mfg. Co. 


(70) SYNCHRONOUS MOTORS and 
vertical magnetic drives are de- 
scribed in two new pieces of litera- 
ture. Electric Machinery Mfg. Co. 


(71) CrRcUIT BREAKERS and other 
engineered products are completely 
treated in new 1960 Speedfax cata- 
log. I-T-E Circuit Breaker Co. 


(72) EMERGENCY FLOODLIGHTING 
for use by contractor crews, con- 


struction teams and emergency 
squads is described in Catalog H, 
10 pages. Stonco Electric Prod- 
ucts Co. 


(73) LIGHTING FIXTURES for resi- 
dential ceilings and walls. Supple- 
ment 60A covers new additions to 
Jaydescent line. Jay Lighting 
Mfg. Co., Inc. 


(74) EXPLOSION-PROOF HOUSINGS. 
16-page Bulletin 160 gives complete 
information on cast-aluminum 
housings for explosion-proof and 
weatherproof applications. Adalet 
Mfg. Co. 


(75) Motor CONTROL CENTERS. 
Bulletin SPM-1-1159 features 
Autocon Plan-Pak units, giving 
construction details and typical lay- 
outs. Automatic Control Co. 


(76) BATTERY CHARGING. New bul- 
letin covers installation and use of 
new MP-3 charge control unit for 
charging of electrical industrial 
truck batteries. Exide Industrial 
Div., Electric Storage Battery Co. 


(77) FLUORESCENT BALLASTS. Bul- 
letin SOL-9-610, 12-page Ballast 
Buyers Guide, permits quick selec- 
tion of proper ballast for a wide 
range of lamps. Sola Electric Co. 


(78) VOLTAGE REGULATOR. Bulle- 
tin 21B7977E describes JFR dis- 
tribution regulator, covering new 
features and advantages. Allis- 
Chalmers Mfg. Co. 


(79) ELECTRIC HEATER. New floor 
furnace designed especially for 
mobile homes and small homes is 
described in new brochure. Ramco 
Mfg. and Engineering. 


(80) STRUCTURAL SUPPORT ma- 
terials, including Kindorf channel, 
fittings, hangers and concrete in- 
serts are detailed in new indexed 
catalog-handbook. Steel City Elec- 
tric Co. 


(81) STEEL CONDUIT. Information 
on applications in electrical con- 
struction together with applicable 
provisions of the 1959 National 
Electrical Code are included in 
“Rigid Steel Conduit and Steel 
Electrical Metallic Tubing, A 
Practical Handbook.” National 
Electrical Manufacturers Assn. 


MARCH, 1960 


VACU-BREAK HEAD 


CLAMPMATIC SPRING 
MOVABLE CONTACT SLUG 
CENTER INSULATING BARRIER 


“® STATIONARY LOAD SIDE JAW 


STATIONARY LINE SIDE JAW 


NCREASE SAFETY SWITCH LIFE 
ITH CLAMPED PRESSURE CONTACT 
AND VACU-BREAK ARC CONTROL 


Your customers get longer switch life from BullDog safety 
Iswitches, thanks to unique BullDog design. The high-tension FROM 30 TO 1200 AMPS. 
-lampmatic® spring puts pressure where it belongs—on contact 
faces after the switch is ““ON.’’ Clamped pressure action assures 
sood electrical contact for the life of the switch. It means the 
witch lasts longer, too, for there’s no overheating to damage 
‘witch components. In switching “OFF,” the pressure’s re- 
noved before the “‘break”’ . . . providing true quick-break action. 


W/acu-Break® design is another reason BullDog safety switches 
ast longer. Switching contacts are completely enclosed in the 
7acu-Break head. Arcs are restricted, starved of oxygen, cooled 
‘nd smothered quickly. In addition, Vacu-Break double-breaks 
ihe circuit, effectively reducing the arc length and arcing time. 


7acu-Break arc control plus clamped pressure contacts add up 
o long switch life . . . and dependable, economical service for 
rour customers. You’ll find BullDog safety switches need little 
by no maintenance over years of heavy-duty use. See your Bull- 
og products distributor. 


OR SAFETY’S SAKE—BUY VACU-BREAK! 


I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 


es ( BULLDOG ELECTRIC PRODUCTS DIVISION 


PROFITS - 


Your wisest choice is the... 


ARROLET 
Non-Gangable 


SWITCH BOX 


New line-up guides 
help you install box 
easier, quicker and 
more accurately. 


—other top features: 


® Slotted cable knock-outs lift 
out clean and easy. 


Square corners allow more 
wiring room. 


Available with brackets. 


—an excellent box for your next job. 
Write for specification sheet. 


Quality Needed for Tomorrow 


182 


is in Arrolet Products... Today! 


SWITCH BOXES 
OUTLET BOXES 
BOX COVERS FITTINGS 


ARROLET 


CORPORATION 
Montgomery, Penna. 


Soles Representatives & Warehouse Stocks# BALTIMORE, MD, 
* “CHICAGO, ILL. * *CINCINNATI, OHIO * DALLAS, TEX. 
* GREENSBORO, N.C. * *KANSAS CITY, MO. * *LOS 
ANGELES, CALIF. © 


(82) WIRING DEVICES. Specification 
list details all wiring devices and 
fuses complying with Federal and 
REA specifications, to aid bidders 
on government contracts and spe- 
cification writers.. Eagle Electric 
Mfg. Co.: Inc. 


(83) LOW-VOLTAGE WIRING. Illus- 
trated brochure covers applications 
of Remecon low-voltage switches 
and relays through the experiences 
of two cartoon characters. Pyra- 
mid Instrument Corp. 


(84) PoWER UNITS. Rectifier type 
units for producing de from exist- 
ing ac power lines are described in 
3ulletin 118A. Opad Electric Co. 


(85) ALUMINUM CONDUCTORS for 
overhead transmission lines. 90- 
page booklet, ‘Resistance and Re- 
actance of Aluminum Conductors,” 
gives results of recent research 
programs. Aluminum Co. of 
America. 


(86) DEAD-ENDs for pole lines. 32- 
page “The Good Guy,” describing 
controlled slip technique of equal- 
izing multiple guy tensions, and 
24-page pocket-size lineman’s field 
booklet are available. Preformed 
Line Products Co. 


(87) LIGHTING FIXTURES. 4-page 
catalog describes new Galaxy, 
Mardi Gras, and Astral collections 
with data on dimensions and watt- 
age. Progress Mfg. Co., Inc. 


(88) SNAP-ON VOLTMETER. Cata- 
log A603, 4 pages, illustrates all 
models of Amprobe volt-ammeter- 
ohmmeter, with complete specifica- 


tions and applications. Pyramid 
Instrument Corp. 
(89) DISTRIBUTION EQUIPMENT. 


New 300-page Easy Estimator gives 
current prices of complete line. 
Continental Electric Equipment Co. 


(90) FLEXICORE RACEWAY. 8-page 
manual, “How to Make Openings 
in Flexicore Decks,” covers use of 
power and star drills for making 
access holes from one to six inches 
in diameter. Flexicore Co., Inc. 


(91) Circuit BREAKER. Bulletin 
GEA-7070 gives complete selection 
and application information on new 
molded case circuit breakers. Gen- 
eral Electric Co. 


(92) THERMAL INSULATION for 
homes. 24-page booklet describes 


all types of insulation and their ap- 


plication for electrically heated 
homes. Owens-Corning Fiberglas 
Corp. 


(93) DIMMER SWITCH. 4-page bul- 
letin describes new dimming control 


using an electronic circuit which 
may be installed in place of existing 
wall switch to provide two lighting 
levels. Slater Eleetronics Corp. 


(94) SOLENOID BRAKES, Bulletin 
EE-220, 16 pages, describes five 
new lines varying from a 23-in. to 
a 14-in. wheel, including explosion- 
proof models. Trombetta Solenoid 
Corp. 


(95) CIRCUIT BREAKERS. Bulletin 
5001-1A, 40 pages, describes com- 
plete line of molded case breakers 
with information on ratings, over- 
current devices and _ accessories. 
I-T-E Circuit Breaker Co. 


(96) PROTECTION HANDBOOK. New 
edition contains helpful suggestions 
for selecting proper protective de- 
vices for electric circuits and other 


equipment. Bussmann Mfg. Div., 
McGraw-Edison Co. 
(97) SwitcHes & RELAYS. New 


4-page brochure covers miniature, 
subminiature, open blade, general 
purpose, metalclad, and machine 
tool switches and several types of 
relays. Acro Div., Robertshaw- 
Fulton Controls Co. 


(98) CONTROLS. Catalog GEC- 
1260D, 72 pages, contains informa- 
tion on complete line of control de- 
vices, including motor starters, 
contactors, relays, solenoids, limit 
switches, pushbuttons and static de- 
vices. General Electric Co. 


(99) Bus Duct for high-frequency 
applications. Booklet B-7326-380 
outlines features and contains volt- 
age-drop curve at 400 eps plotted 
against load. Westinghouse Elec- 
tric Corp. 


(100) CHARGERS for stationary-type 
batteries. Technical data aids in 
selecting and using constant-volt- 
age, silicon-rectifier chargers. Exide 
Industrial Div., Electric Storage 
Battery Co. 


(101) VOLTAGE REGULATORS. Appli- 
cation Bulletin AC610 gives infor- 
mation on how to use single-phase 
ac line-voltage regulators to accom- 
plish effective regulation in three- 
phase circuits. Sorenson & Co. 


(102) CIRCUIT BREAKERS. 20-page 
Bulletin GEA-5915E shows specifi- 
cations and operating features of 
complete line of low-voltage stored- 
energy power circuit breakers. 


(103) HEATING ELEMENTS, includ- 
ing cartridge, tubular, immersion, 
strip, band, and air duct type; fuel- 
oil heaters, circulation heaters, and 
soldering equipment. Bulletin VG- 
100. Vulean Electric Co. 
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NEW BULLDOG XL BUSTRIBUTION DUCT 


CUTS INSTALLATION 
TIME 3 WAYS 


You can install XL BUStribution® Duct easier, faster than 
any other duct because of these exclusive new design fea- 
tures . . . plated aluminum bus bars with KEYED ENDs slip 
together fast, align automatically for proper position. There’s 
no fumbling and fitting . . . ONE INTEGRAL BOLT tightens 
fast, locks joint positively under a ton of pressure. Bolt 
tightens against bus bar, not against the casing .. . TEN-FOOT 
SPANS take fewer hangers and less time to install than ordi- 
nary duct. 


New XL BUStribution Duct is 3 ways 
safer, too. It’s the only true dead-front 
duct, the only one with exclusive Safety 
Door, the only one with Safety Plug. And 
it reduces duct weight on building struc- . 
ture as much as 40%. Ask your BullDog ~ 
distributor to arrange for a demonstration . . . you’ll see how 
fast to install and how safe new XL BUStribution Duct 
really is. 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Michigan. In Canada: 
80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


' SINGLE INTEGRAL BOLT puts a ton of pressure 
on keyed bus ends. Joints lock tight fast. stay locked. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 


TEN-FOOT SPANS take fewer hangers and less time 
to install than ordinary duct. 
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NEED MOTOR CONTROL CENTERS 


ORDER NELSON 


Quick: tiel 


and get delivery in 


the usual time 


Find Your Nearest 


NELSON Representative! | See 


in the 
"Yellow Pages’ "ELECTRIC 
EQUIPMENT 


MANUFACTURERS” 


QUICK SHIPMENTS 


Nelson cuts delivery time 50%. Units assembled from off- 
the-shelf assemblies. 


MANY COMPONENTS 


Quick-trol units are available with comb. starters, switch or 
CB type, sizes 1-4 FVNR, sizes 1-3 reversing; Main or 
branch circ. breakers or fused switches; Lighting panels up 
to 24 circuits. 


SAVES TIME 


Quick and easy installation due to 

e@ Big 35 sq. in. vertical wiring gutters 

e@ Front access continuous horizontal wiring gutter 
@ Easy access to main lugs 


QUALITY FEATURES 


@ Attractive, ruggedly constructed cubicles 

@ Main bus at center for less current density in vertical bus 
e@ Rigid 25,000 AIC bus bracing 

@ Reliable components throughout 


_ 
NELSON $Z@cZeee MANUFACTURING CO. 


TULSA, OKLAHOMA 
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(104) MULTI-OUTLET SYSTEM, Plug- 
mold 2200, is described in 4-page 
folder which gives engineering in- 
formation on devices and fittings, 
methods of fastening, and installa- 
tion. Wiremold Co. 


(105) Process TIMERS for control- 
ling repeating cycles. Bulletin GEZ- 
2985, 4 pages, describes adjustable 
“on” time units. General Electric 
Co. 


(106) LIGHTING UNITS. New folder, 
4 pages, gives condensed informa- 
tion. on fluorescent commercial and 
industrial fixtures, recessed troffers 
and ceiling systems. Smithcraft 
Lighting. 

(107) RECESSED LIGHTING fixtures, 
prewired, for use in concrete pour 
construction. Catalog CP-1 de- 
scribes fixtures and contains speci- 
fication charts as well as housing- 
plan views. Prescolite Mfg. Corp. 


New Books and 
Pamphlets 


Primer of Lamps and Lighting, by 
Willard Allphin; 224 pages, $10.00. 
Chilton Co., Book Div., 56th and 
Chestnut Sts., Philadelphia 39, Pa. 

A practical treatment of all 
types of lamps for commercial, 
residential and industrial applica- 
tions for lighting salesmen, elec- 
trical contractors, foremen, archi- 
tects, maintenance superintend- 
ents, and students. Illustrated with 
photographs, charts and graphs, 
the book describes lamp operation 
in detail, covers methods of deter- 
mining lighting levels and number 
of required fixtures, and includes 
a slide rule for making lighting 
calculations. 


Elevators: Electric and Electro- 
Hydraulic Elevators, Escalators, 
Moving Sidewalks and Ramps, by 
Fred A. Annett; Third Edition, 
400 pages, $11.50. McGraw-Hill 
Book Co., 327 W. 41st St., New 
York 36, N. Y. 

A comprehensive and practical 
treatment of vertical-transporta- 
tion equipment as used in of- 
fice buildings, hotels, apartment 
houses, private homes, department 
stores, railway stations, garages, 
industrial plants, and other build- 
ings. This book, revised and up- 
dated to comply with the 1955 
American Standard Code for Ele- 
vators, Dumbwaiters and Esca- 
lators, provides a useful and au- 
thoritative source of information 
for electrical workers and mechan- 
ics, elevator maintenance men and 
operating engineers, and others 
doing elevator repair work. 
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1 Quic Camp 460 beveled corner boxes has he same 
ime and money saving Beveniag>. as the original Gye Quick-Clamp 


: introduced dast voor 


1. Simply push, cable into ‘‘Q”’ Quick-Clamp...no screws 
to tighten... no threads to strip. : 

2. Pull cable into clamp to any length desired. 

3, To back cable out of clamp, or to shorten your lead, 
apply a little pressure under clemP with a screwdriver and 
pull cable back. < 


The new ‘'Q’’ Quick-Clamp grips cable tightly ... it can’t be pulled out 


... exceeds Underwriter Laboratories’ tests (fully protected by — 
patents). Get the new “Q” Quick-Clamp switch and outlet boxes now at 
your RACO Distributor. ( 


+T.M. 


oe 


ALL-STEEL EQUIPMENT INC. 


AURORA, ILLINOIS 


RACO switch and : 
outlet boxes also available 
with “‘Q’’ Quick-Clamps. 


Cable moves 
freely into clamp 
and is tightly 
gripped. 


To back-off cable, 
release clamp 
pressure with 
screwdriver. 


NOW.--GLoBe orFers... 


two new INTERCHANGEABLE trays 


for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction 


* Complete accessories for 
SPEEDIER Installation 


%* No sharp edges to damage cables 
* Complete interchangeability 


Pat. Pending 


Now, for the first time, two types of 
cable trays, one a ladder type and the 
other a basket type, are available to be 
used INTERCHANGEABLY at any 
given location, depending on the type 
and weight of the cables to be suspend- 
ed. The advantages of each type tray 
can thus be used to the fullest extent. 
Globetray, the ladder type, is intended 
for use where festooning is not a prob- 
lem, while Cable-Strut, the basket type, 
is intended for the support of communi- 
cation wire, instrument tubing and control cables in automation applications. 

These two cable trays have been thoroughly field tested in hundreds of 
large industrial installations, in‘new plant construction, in power plants, in 
modernization, and for power distribution in all types of. manufacturing 
processes. A new catalog, just off the press, gives full information and in- 
stallation techniques. Ask for your FREE copy today. 


(One-piece construction) 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 
a “Gratings” or “Conduits” for the one nearest you. 


PRODUCTS DIVISION 


Gy ; 
Lhe GLOBE Company MANUFACTURERS SINCE 1914 
4032 SOUTH PRINCETON AVENUE, CHICAGO @Q, 


ILLINOIS 


Electrical Engineering for Profes- 
sional Engineers’ Examinations, by 
John D. Constance; 456 pages, 
$9.50. McGraw-Hill Publishing Co., 
327 W. 41st St., New York 36, N. Y. 

This book offers candidates for 
Professional Engineer’s license the 
materials they need to prepare for 
the electrical engineering exami- 
nation, providing a quick run- 
through of electrical theory and 
methods of application, and scores 
of questions which are typical of 
those asked at the examination. 
Each question is followed by the 
type of answer expected by the 
boards of examiners in the various 
states. 


Light Bulbs and _ Fluorescent 
Tubes for the Home, 15 pages; 
$3.00 per 100 copies. Westinghouse 
Electric Corp., Lamp _ Division, 
Bloomfield, N. J. 

A handy reference guide dealing 
solely with light sources used in 
the home. This booklet covers such 
items as bulb finishes and coat- 
ings, applications for tinted light 
bulbs, uses for silvered bowl 
lamps. Drawings illustrate variety 


of bases, sizes and shapes; the 


problem of lamp life in terms of 
household economics is treated in 
detail. 


NEMA Standards. New publica- 
tions available from National 
Electrical Manufacturers Assn., 
155 East 44th St., New York 17, 
INeeYar 

LG 38-1959: Installation of Verti- 
cal Hydraulic-turbine- 
driven Generators; 
$2.00. 

Power Switchgear As- 
semblies; $4.00. 

WD 2-1959: Wiring Devices; $0.20. 


SG 5-1959: 


Resistance and _ Resistors, by 
Charles L. Wellard; 272 pages, 
$8.50. McGraw-Hill Book Co., 327 
W. 41st St., New York 36, N. Y. 

New reference and guidebook 
presents groundwork in basic as- 
pects of resistance and detailed 
descriptions of each type of re- 
sistor, the materials used in its 
manufacture, and associated char- 
acteristics. Tables, charts and 
graphs give data on power and 
voltage ratings and applications. 
Types covered include wire-wound 
and non-wire-wound types, her- 
metically sealed types, thermis- 
tors, varistors, potentiometers, 
audio attenuators, and specialty 


products. Addition of data of most . 


manufacturers makes this book a 
valuable reference. 
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Ilg Radiant Baseboards. Simple to instz 
in 2’, 5’ and 8’ lengths for surface or ser 
recessed mountings. 


ex Sus 2 


Ilg Fan-Driven Wall Inserts. Choice | 
three sizes. Deliver up to 13,648 Btu, o 
erate within 55-85° range. 


 . : Ilg Cabinet Heaters with 2- and 3-spe 
a _is_—iz srzs#COUCONd.®CNC blow-through or draw-through centrifug 


Ilg Fan-Operated Electric Unit Heaters. Choice of sizes from 1/2 to 36 kw. fans. Capacities: 3.33 to 30.0 kw. 


How tir» simplifies electric heat jobs 


| 


ook to Ilg for a choice of electric heat units broad enough to cover almost I LG 
) 


very type of installation. Whether you want fan-operated electric unit 
veaters (choice of sizes from 114 to 36 kw; capacities from 5118 to 122,832 
3tu), radiant baseboard, wall insert or cabinet heaters, you'll find them 
t Ilg. ; 

And for your convenience, Ilg offers a new Electric Heat Manual—a ILG ELECTRIC VENTILATING COMPANY 
andy, easy-to-use source of factual information that covers the entire line, 2879 N. Pulaski Road, Chicago 44, Ill. 


implifies all calculations, shows how to install all Ilg units, lists detailed Offices in More Than 57 Principal Cities 
pecs. Write for your free copy. Member of Air Moving and Conditioning Association Inc. (AMC 


Luminous corridor ceilings create daylight effects that are carried into each executive office, via glass wall panels and a continuation of the ceiling treatment 


Daylight environment created in windowless offices 


with help of G-E Remote-Control Wiring 


Architects had a problem in this huge building, built for 
State Mutual of America: How to eliminate a “closed-in” 
feeling in the executive offices, set deep in a central “core’’? 
They solved it neatly with a unique lighting layout, con- 
trolled by General Electric Remote-Control Wiring. Ceil- 
‘ing light, variable in location, intensity, even “warmth” — 
creates a daylight environment indoors. 


; 
t 
; 
; 
| 
| 


Solid section in illuminated office ceiling permits 
flexibility of lighting — 6 G-E switches control 
warm and cool fluorescent and downlight com- 
binations to please any occupant. 


Attractive G-E switches require only light- 
weight, 24-volt wiring in partitions. This connects 
to relays in remote locations, which do the 
actual switching of 277-volt lamp circuits. 


You, too, can benefit from three big advantages of the 
low-voltage G-E system: 1. Unlimited flexibility (extra 
switches are inexpensive). 2. Most practical, economical 
and safe switching for movable metal partitions. 3. Ideal 
control for economical, new 277-volt fluorescent circuits. 
General Electric Company, Wiring Device Department, 
Providence 7, Rhode Island. 


$9,000,000-plus home of State Mutual Life 
Assurance Company of America. Worcester, Mass. 
Arch: Hoyle, Doran & Berry. Elect. Eng: Thomp- 
son Engineering Co. Elect. Cont: Coghlin’s, Inc. 


; Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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Reader’s Quiz 


Motor Burnouts 


QUESTION H37—Within one year, 
we have had eight out of 16 motors 
‘of our circulating roof fans burn 
out. Motors are 3 hp, 3-phase, 220 
volts. Conductors are No. 10 TW. 
Location of protection, which is 
30-amp fused switch and heater 
protection, is 75 to 150 ft away. 
Motor burns out the first time the 
fuses are blown. Heaters don’t kick 
out. What possibly could be the 
cause of the excessive number of 
motor burnouts?—J.J.B. 


ANSWER TO H87—Excessive 
motor burnouts indicate possibly 
that the motors are overloaded and 
that the overload protection is 
either not correctly wired in the 
circuit, which is doubtful, or has 
been increased to the point where 
it cannot protect the motor from 
burnout. The overloads should be 
sized 1.25 times the nameplate cur- 
rent or 12 amps, for a 3-phase, 220- 
volt, 60-cycle, 3-hp motor. 

J.J.B. could check his motor volt- 


ages at full load at the motor and~- 


see that it agrees within 2% of the 
nameplate rating on the motor. If 
it does, low-voltage burnouts can be 
eliminated as the cause. 

The next step would be to take an 
/ amperage check on the motors. This 
may tell the story and the fan load 
may be the cause of. the overload. 
Check the speed of the motor, fan 
speed, and the fan rating in cubic 
feet per minute. Calculate the hp 
of the fan as follows: 

Hp = Cubic Ft Air Per Min x 
Water Gauge Pressure In./6.355 x 
Eff. of the Fan. 

The fan hp required must be less 
than the motor hp or the motor will 
be overloaded. Putting in oversized 
overloads will only cause the motors 
to burn out as the heat goes up four 
times for every double in amperage, 
(1?R.) watts. When the fuses finally 
blow, the motors are burned out. 
Fuses only protect against short 
circuits. The horsepower of a fan 
varies as the cube of the fan speed 
and directly as the density of the 
air. 

| J.J.B. does not say whether the 
circulating roof fans are directly 
driven or driven by belts and 
sheaves. If they are belt driven, it 
should be practical and certainly 
economical to go to a larger driven 
sheave on the fan shaft. 
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QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 
repairs. Answered by electrical maintenance engineers and industrial electrical contractors 


out of their experience. 


Assuming the fan and motor were 
designed for this application, check 
the temperature rise which should 
not be over 20°C. or at, for example, 
72°F ambient, 140°F total. The 
hand can be held on the motor if 
that temperature is maintained. 
The motors may not be getting 
proper ventilation. The ceiling may 
be acting as a heat sink; if that is 
true, then ventilation must be sup- 
plied to the motors. I do not have 
enough specific information to give 
J.J.B. any procedure except general 
checks to locate his trouble. How- 
ever, he will find his trouble if he 
will follow through on these gen- 
eral checks.—E.J.M. 


ANSWER TO 4H387—Ventilating 
fans are subject to being driven in 
reverse rotation by prevailing 
winds when the power is turned 
off. If power is applied to the fan 
motors when they are being driven 
in reverse rotation, the current 
drawn is considerably in excess to 
that drawn when the motor is 
started from a standstill. Under 
these conditions a fuse could blow, 
the motor continue to run single 
phase and still not trip out the 
overload heaters. The reason for 
the motor to continue to operate 
single phase and still not trip out 
the overload protection is that some 
fans have motors larger than neces- 
sary to drive the load. There- 
fore if the heater is properly sized 
to protect the motor it could be 
large enough to allow the motor to 
operate single phase and not trip 
out. With one fuse blown and power 
applied to the motor at standstill 
the motor could burnout before 
the overload units would trip out. 
The nature of the motor burnout 
should give a clue as to whether 
it is a single-phase or 3-phase burn- 
out. 

Check the running load current 
of the motor. In the event it is less 
than the motor nameplate current, 
install overload heaters for this load 
which will give better overload prv- 
tection.—J.H.P. 


ANSWER TO H37—Three possible 
reasons for roof fan motors burning 
out are: First—Lightning surges 
may be causing the troubles. 
J.J.B. should check to see if there 
is any relation between thunder- 
cloud activity and motors burning 
out. If there is any evidence of 


For every question and every answer published we pay $5.00. 


lightning damage, a low voltage 
lightning arrester should be in- 
stalled at the motor terminal. 
Second—many times these roof 
fan motors are mounted in enclos- 
ures, to protect the motor from 
rain, dust, snow, soot, kitchen 
grease, chemical fumes, etc. If the 
enclosure is improperly ventilated, 
motor burnout can result. The 


‘heaters J.J.B. mentioned should be 


installed close to the motor, so 
motor and heater work in the same 
ambient. 

Third—The heaters must be 
oversized or defective if 30-amp 
fuses will blow before the heaters 
operate. Why doesn’t J.J.B. use 9- 
or 10-amp Fusetrons on a 3 hp, 220- 
volt, 3-phase motor, instead of 30- 
amp fuses ?—J.P.L. 


Transformer Noise 


QUESTION J37—We have some 
15-kva, 3-phase, 208-volt, 4-wire 
transformers installed in our office 
areas supplying lighting and power. 
These transformers generate a dis- 
turbing loud hum, which we would 
like to reduce to a tolerable level. 
Can someone suggest the cause of 
this hum and a practical method for 
reducing 1t?—R.E.B. 


ANSWER TO J37—There are two 
types of sound to be considered. The 
first type is airborne and the second 
type is conducted sound. With re- 
gard to airborne sound a simple 
screen around the transformer 
made of some absorbent material 
such as cardboard or paper board 
will do an excellent job. This sound 
enclosure need not close the top of 
the transformer in as this sort of 
barrier will absorb the airborne 
sound very well. Other suitable ma- 
terials to use are curtains, or the 
acoustic tile products that are used 
for ceilings. In the event the trans- 
former is mounted in the air then 
the acoustic material should be 
around the transformer but should 
leave adequate space for ventilation 
at. the bottom and at the top. 
With reference to the other type 
of sound, namely, conducted sound, 
this is a little more difficult to elimi- 
nate. Due to the magnetostrictive 
effect in steel, the steel laminations 
of the transformer are actually get- 
ting larger and smaller every cycle. 
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JOB-PROFIT TOOLING IDEAS — 


no special 
attachments 
needed to bend 
ALUMINUM 
CONDUIT 
with Greenlee 


lightweight benders 


When your jobs call for bending aluminum conduit, 
you can streamline operations and make big savings 
in labor and materials with a standard Greenlee light- 
weight hydraulic bender. 


Designed to accommodate both steel and aluminum 
conduit and pipe without special attachments, Green- 
lee lightweight benders are extra rugged, fast, powerful 
- - - yet one man can easily transport, set up and 
quickly make uniform bends. 


Shown at right are two views of aluminum conduit 
installations on a large electrical job now in progress. 
Top illustration shows 16 parallel runs of aluminum 
conduit with offsets made by a Greenlee No. 888 
multipurpose hydraulic bender. Job is typical of 
accuracy and uniformity of duplicate bends easily 
made in one shot with Greenlee No. 888 benders. 


Lower picture shows complex duplicate offsets and 
concentric bends at intersection of several conduit 
runs. All conduit is aluminum and all offsets were 
made with a Greenlee No. 888 multipurpose hy- 
draulic bender . . . other bends were made with a™ 
Greenlee No. 884. 


Four Job-Profit Tooling Ideas using Greenlee hy- 
draulic benders are shown on the facing page. High- 
strength aluminum alloy construction of Greenlee 
benders holds weight to a minimum for easy 
portability and one-man operation. 


Idea for faster, more efficient 


bending — Cost for all your bending jobs 
can often be reduced by half or more with a 
Greenlee No. 880 lightweight hydraulic 
bender (above) for 44” - 2” aluminum or steel 
conduit. Available for hand or power pump 
operation, the No. 880 makes 90° bends in 2” 
conduit in approximately five minutes with 
hand pump ... less than a minute with a 
Greenlee power pump. Conduit is inserted 
and removed from the front . .. permits fast 
“in-place” bending. 


Idea for controlling costs, 
making better installations — 
Actual on-the-job figures show that with a 
Greenlee No. 883 bender, costs for making 
bends in aluminum or steel conduit run about 
one third of that for using manufactured 
bends and fittings. Complete portability of 
this lightweight unit makes transportation 
fast and easy. The No. 883 accommodates 
eight sizes of conduit from %4”-3”" ... re- 
quires only one size of pipe supports for 
complete range. Fast hand or power pump 
operation, plus mobility make this compact 
bender one of the most important tool in- 
vestments you can make today. 


Idea for streamlining 
bending operations 
on large-diameter 
conduit—Contractors across 
the country are finding big 
aluminum and steel conduit in- 
stallation jobs are quickly com- 
pleted with better results, more 
uniform quality when they put 
a Greenlee No. 884 lightweight 
hydraulic bender to work. Forty 
tons of ram pressure quickly 
make 90° bends in one shot in 
conduit ranging from 44” - 4”. 
Operated with standard hand 
pump or Greenlee power pump. 


Idea for making offsets in seconds, with one 
setting, one shot — When job requirements call for offset bends, 
make them on the job —in seconds — with a Greenlee No. 888 multi- 
purpose hydraulic bender. Offsets always correctly aligned — no doglegs! 
Easily operated by one man, this bender also makes 90° bends close to the 
end of the pipe in one shot. For 44” - 2” conduit, the No. 888 features 
hand or power operation . . . heavy-duty casters for easy transportation. 


Greenlee Job-Profit Tooling offers a complete line of timesaving tools for 
electrical construction. Get the complete story on how they can help you 
to control costs, write for Bulletin E-240 today. 


GREENLEE TOOL CO. 1885 Columbia Avenue, Rockford, IIlinois 


TOOLS FOR CRAFTSMEN 


REENLEE JOB-PROFIT TOOLING 
- © a 


© 


... cost control for contractors 
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take 
a 
stand 
for 
more 
profits | 


Build new motor sales with the Wagner Motor Merchandiser! 
This 4-tier display stand puts an assortment of motors in full view 
of your customers... builds profits by helping customers sell 
themselves. 


With labor costs up, there never was a better time than now 
to sell replacement motors. You make a sure profit on every sale. 


You give customers over-the-counter service with Wagner Motors. 


The Wagner Motor Merchandiser is sturdy and compact, and 
chrome and cadmium-plated for bright beauty. It provides big 
display space in less than 2 square feet of floor space. An 
eye-catching 3-color sign on the top of the stand gives point-of- 
sale impact to Wagner's advertising program... reminds cus- 
tomer of the advantages of Wagner Motors. 


The Motor Merchandiser is just $9.95 with an order for any 
10 Wagner Motors in one lot. Contact your Wagner branch now 
... add this silent salesman to your profit-making team. 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 


WR60-2 


MOTORS e BEARINGS e STANDARD ROTORS e BRUSHES e CAPACITORS e COMMUTATORS 
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This mechanical motion of the 
laminations is transmitted to the 
framework of the transformer and 
through the framework to the foun- 
dation or structure on which it is 
mounted. If the transformer is 
rigidly bolted to the structure, then 
these mechanical vibrations are 
passed on to the structure and this 
motion will be felt even a great dis- 
tance away. The only way to get 
rid of this is to interpose between 
the transformer and the structure 
itself some form of sound barrier 
such as rubber or cork and rubber 
compounds. There are a number of 
companies who specialize in provid- 
ing motion absorbers of this nature 
and I would suggest to the reader 
that he get in touch with these 
people to select the appropriate bar- 
rier.—H.H:S, 


Single Phasing 


QUESTION K37—What would be 
the effects of a fuse blowing in 
either of the primaries or second- 
aries of three transformers con- 
nected in star, to a 3-phase motor? 
—G.J.P. 


ANSWER TO K37—Your question 
has many complications and thcre 
is no simple solution to it but the 
following may be helpful. 

First of all, a blown fuse causes 
single phasing, but once a 3-phase 
motor is started it will continue to 
run and will also generate 3-phase 
power. Now, if there is one large 
lightly loaded motor in the system, 
it will carry the smaller ones with 
no adverse effect upon the system. 
The complications are contingent 
upon many factors, i.e., transformer 
kva capacity, total connected motor 
load, loading upon each individual 
motor. But under normal, balanced 
conditions, 3-phase motors fed by 
single phase power will draw over- 
load current and will be removed 
from the line as the starter over- 
load will trip under these condi- 
tions.—J.A.M. 

Editor’s Note: If the transform- 
ers in question are connected wye- 
wye, high currents will appear in 
two phases and a low current in the 
other when a fuse opens. Because 
of the increased current in the two 
phases, a 3-phase starter with two 
properly sized running overcurrent 
devices will drop the motor off the 
line. 

On the other hand if the trans- 
formers are connected delta-wye, 
only one phase may carry a high 
current to the motor when a fuse 
opens. This would depend on 
whether the fuse that opens is the 
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on every job! 
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There's a BESS 
BULL DOG TAPE 
Mi 


for every purpose 


e FRICTION 
BULL DOG TAPE goes on fast ... sticks tight 
-@ RUBBER and stays tight. Splices neatly .. . extra strong 
and non-raveling. High dielectric strength for 
e PLASTIC complete all-round electrical protection. BULL 


DOG resists weather and moisture . . . stands 
up longer on the job. Make BULL DOG your 


pet tape! 
Sold only 
through verified 
wholesalers 


hie as Another quality product of 
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How to hammer down 
entrance installation costs 


Two nails! That’s all it takes to mount this Clark-American service entrance 
unit. Mounting brackets on the flush-type panels help reduce installation 
time by more than 30%—position the equipment against a stud more 
quickly and easily while automatically aligning its front surface to be flush 
with the finished plaster. 


Wiring room to spare, plus more than enough knockouts on all sides, help 
speed up installation even further. And because Clark Controller, the standard 
of quality for controls in heavy industry, stands behind every piece of equip- 
ment in the complete American Electric Switch line you don’t have to worry 
about costly, time-consuming service callbacks. Capacities range from 60 to 
200 amperes. See your American Switch distributor for all the facts. 


American 


ELECTRIC SWITCH DIVISION 


he CLARK CONTROLLER Company 


Everything Under Control ¢ 1146 East 152nd Street * Cleveland 10, Ohio 


branch circuit, feeder, or service 
equipment fuse. If it is a branch 
circuit fuse to the motor that opens, 
and the motor is fully loaded, the 
motor could burn out if the phase 


having a high current is the phase 


having no running overcurrent 
protective device. Three motor 
running overcurrent devices, in- 
stead of two, will prevent this pos- 
sibility. Three-pole, common-trip, 
branch circuit breakers are an al- 
ternate solution. 

If primary single phasing ts 
prevalent on the serving utility’s 
supply, and the transformers are 
connected wye-delta or delta-wye, 
three motor running overcurrent 
devices should be provided for each 
motor to avoid burnouts.—J.H.W. 


Can You Answer 
These QUESTIONS? 


QUESTION T37—1 would like to 


know if any reader has had experi- 


ence with a crane for loading scrap - 


iron with an electromagnet. The 
magnet does not release the mate- 
rial fast enough and there is a con- 
siderable arc from the contacts. 
Would this be caused by the field 
discharge resistor failing to oper- 
ate? I would like to see a wiring 
diagram of the entire electrical 
system including the starter itself. 
This crane is driven by a gasoline 
engine.—H..T, 


QUESTION U37 — We are in the 
throes of changing our control cir- 
cuit voltage from 440 to 110. This 
will be accomplished by the use of 
single-phase transformers. 

Our power distribution system 
consists of both the star (grounded 
4-wire) and delta (ungrounded 
3-wire) in separate areas, of course. 
The question is whether to ground 
the secondary side (110 volts) of 
the control circuit transformer. 
Further, will there be any undesir- 
able effects of either method on 
either system and finally, which is 
preferred ?—J.A.M. 


QUESTION V37—Can anybody tell 
us how to build a bake and burnout 
oven large enough to take a 100-hp 
motor? We have 220-volt, 3-phase 
power available-—O.H. 


QUESTION W37 — Is there any 


practical method of raising the fre- 
quency by means of electronic tubes 
for power purposes ?—E.B. 


PLEASE SEND IN 
YOUR ANSWERS BY APRIL 15 
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TRANSFORMERS 


“No exceptions. Not a single Niagara Transformer reaches the 
shipping platform without being thoroughly tested.” 


At Niagara, product quality is watched all along the line... 
starting with raw materials. To win an “ok” for shipment, com- 
pleted transformers must pass rigid performance tests. Not 


only do they conform to NEMA and ASA standards, but in 
many ways exceed them. 


Designed with liberal overload capacity, Niagara Trans- 
formers are produced for practically every service through 
10,000 kva, 69,000 volts. Write for Bulletin 139. Niagara 


Transformer Corp., P.O. Box 23, Buffalo 25, N. Y. Representa- 
tives in principal cities. 


‘Before they leave here, every one gets a stiff test.”’ 
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RUGGED, 
RELIABLE, 
READILY AVAILABLE ... 


SYLVANIA 
INDUSTRIAL 
ELECTRONIC 

TUBES 


Every hour of ‘‘downtime’”’ means 
wasted production time. You can help 
improve reliability and cut waste by 
replacing with quality-assured 
Sylvania Industrial Tubes. 


Sylvania manufactures a wide range 
of Industrial Tubes produced in the 
same tradition for reliable products as 
Gold Brand premium tubes. For 
prompt delivery of Industrial Tubes 
—often same-day service —see your 
Sylvania Industrial Tube Distributor. 
Large and small power tubes, igni- 
trons, thyratrons, rectifiers are no 
further away than your phone. 


For more information see your 
Sylvania Industrial Tube Distributor. 
Ask him for the new ‘“‘Sylvania Indus- 
trial Tubes” and “Gold Brand Reliable 
Tubes” booklets, or write Electronic 
Tubes Division, Sylvania Electric 
Products Inc., Dept. 152,1100 Main St., 
Buffalo, N. Y. 


subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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- Questions on the Code 


Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Pull Box Computations 


Q Below is a sketch of a pull 
© box. My co-workers are of 
the opinion that this pull box is 
unacceptable under the National 
Electrical Code. I disagree with 
them and the reasons have been 
noted on the sketch. 

I would greatly appreciate your 
opinion on this subject.—F.S. - 


For the convenience of our 

e readers, the provisions of 

Section 336-10 of the code read as 
follows: 

“Bends. Bends in cable shall be so 
made, and other handling shall be 
such, that the protective coverings 
of the cable will not be injured, and 
no bend shall have a radius less 
than five times the diameter of tne 
cable.” 

This rule applies to non-metallic 
sheathed cable, which in itself is a 
wiring method covered by Article 
336. According to the provisions of 
Section 336-2 this type of cable is 
limited to sizes No. 14 to 4 AWG 
inclusive. It therefore appears that 
this rule does not apply to the 500 
MCM conductors shown on your dia- 
gram, and it also appears evident 
that the size of a pull box is based 
‘on the size and the number of race- 
ways entering and leaving the box. 

Section 370-18-a2 reads as fol- 
lows: 


2l 


a 6" fs" 


Front View 


Fig.1 
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“Angle or U Pulls. Where angle 
or U pulls are made, the distance 
between each raceway entry inside 
the box and the opposite wall of 
the box shall not be less than six 
times the trade diameter of the 
raceway. This distance shall be in- 
creased for additional entries by 
the amount of the sum of the di- 
ameters of all other raceway en- 
tries on the same wall of the box. 
The distance between raceway en- 
tries enclosing the same conductor 
shall not be less than six times the 
trade diameter of the larger race- 
way.” 

According to your illustration, 
shown by Fig. 1, we have two-33- 
in. conduits entering one wall of 
the box. One is a spare conduit 
for future use. The 500 MCM cable 
enters the box through one of these 
conduits and leaves the box at an 
angle as shown in Fig. 1. In order 
to more clearly visualize the situa- 
tion, I have shown the third dimen- 
sion in Fig. 2. Applying the above 
quoted rule, on the basis of the 
three conduits which are now con- 
nected to the box, the various di- 
mensions are computed as follows; 

“A” equals six times 34 or 21 
in. 

“B” equals six times 3% plus 33 
or 24.5 in. 

“C” is determined by the size of 
the locknut and the spacing desired. 

Since the spare conduit entering 


NEC. $.370-18(a-2) 
Last sentence of paragraph 


Cable-3-% 500 MCM 
RHW-Nu- 1.24"0.D. 


Cover (screw.on) 


N.EC.S.336-l0 min. cable 
bend 5x cable dia. 
| 5x 1.24"=6.20 ‘read. 


Size conduits 35" 


Side View 


Future 


Future 


Possible 
future use 


Fig.2 


the box anticipates future addition, 
it is essential that provisions for 
future use be provided at the time 
of installation. If an angle turn is 
anticipated as shown on Fig. 2, the 
“A” dimension would be increased 
to 24.5 in. If a straight pull is 
anticipated, as shown by the con- 
duit with dotted lines, the “B” di- 
mension would be increased to eight 
times 34 or 28 in. Unless the loca- 
tion of the box would make it im- 
possible to install a straight pull, 
I believe that the box should be de- 
signed for the maximum condition 
of use. Applying this logic, the box 
should have the following dimen- 
sions; 

“A” equals six times 34 plus 32 
or 24.5 in. 

“B” equals eight times 34 or 28 
in. 

“C” is determined by the size of 
locknut and spacing. 

The provisions of the last sen- 
tence of Section 370-18-a2 also must 
be satisfied. As shown on Fig. 2, 
dimension “D’” must be at least 
six times 34 or 21 in. 

It appears evident from the fore- 
going, that the box shown in Fig. 
1 is considerably smaller than that 
required by the N. E. Code.—B.A. 
McD.—3/60/1 


Type MI Cable 


Can approval be given an in- 
© stallation where mineral in- 
sulated metal sheathed cable, Type 
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EASY TO OPEN. Just pull the rip cord EASY TO USE. Insert a pipe or piece of UNLIMITED USES. Mounted on studs, 
on carton. One reel holds 1000 feet of conduit through center of MINI-REEL right at the job site, it’s ready for quick r 
No. 14 or No. 12 Solid Type TW. and mount it on any suitable rack. use. Possibilities are endless. 


MINI-REEL...A NEW PACKAGING IDEA FROM ROME! 


Who do you think will finish the job first? 

The man who works with twisted wire, pulling from the 
center of a standard coil, or... 

The man who unwinds wire that can’t kink or twist as it 
comes off Rome’s new MInI-REEL? 

Answer: the second man does the job faster with Min1- 
Reet! Installation is safer, ‘too—there’s less chance of 
damaging the wire. 

You can get Rome Synthinol in eight standard colors of 
No. 14 and No. 12 Solid Type TW in this new Mini-REEL 
package at no extra cost! 

You can unwind several reels at once in paralleling con- 
ductors for control circuits and other jobs. Respooling any 
excess is easy. 


Because MinI-REEL is so compact, you save shipping and 
storage space, too! This new package holds a 1000-foot 
length of wire in the same size carton used for 500-foot 
lengths. One man can stack and load the same footage in 
less time than required for 500-foot packages. Just one 
“tag end” per 1000 feet saves scrap, besides. 

Ask your Rome salesman for the Mini-REEL package the 
next time you need No. 14 or No. 12 TW. Or write to Rome 
Cable Corp., Dept. 712, Rome, N.Y. 


ROME CABLE 
DIVISION OF ALCOA 


MI, is used in direct contact with 
the earth such as underground wir- 
ing at a service station?—H.M.B. 


Yes, with certain precau- 

e tions. Your question is 

covered in Article 330, Section 330- 
2 of the 1959 Code which reads: 

“Use. Mineral insulated-metal 
sheathed cable may be used for 
services, feeders and branch cir- 
cuits in both exposed and concealed 
work, in dry or wet locations; in 
Class I, Class II and Class III haz- 
ardous locations as noted in the ap- 
propriate Articles; for under- 
plaster extensions as provided in 
Article 344; and embedded in 
plaster finish on brick or other 
masonry. It may be used where ex- 
posed to weather or continuous 
moisture, for underground runs and 
embedded in masonry, concrete or 
fill, in buildings in course of con- 
struction or where exposed to oil, 
gasoline, or other conditions not 
having a deteriorating effect on the 
metal sheath. The sheath of mineral 
insulated-metal sheathed cable ex- 
posed to destructive corrosive con- 
ditions, such as some types of 
cinder fill, shall be protected by ma- 
terials suitable for those condi- 
tions.” 

You will note in the above that 
the exception to its use would be in 
an area where chemical conditions 
would cause deterioration. You will 
also note under Section 501-4 that 
MI cable can be used in both Class 
I, Division I, and Class I, Division 
II locations which would include 
service stations.—R.E.W.—3/60/2 


Immersion Heaters 


Q Plug-in immersion coils is to 
© be put in bath to heat water. 
What is the code history on this 
type of device?—F.L.A. 


The Underwriters’ Labora- 

e tories, Inc., lists such devices 

for water heaters and also for use 
with liquids other than water. 
‘Whether or not the list includes the 
type described in this question, I 
would not know off hand. However, 
the answer to this particular prob- 
lem would be found in the particu- 
lar device that is proposed for use. 
If an examination of this unit 
shows from its maker’s name and 
model number that it is listed by 
UL, then we at least know it is an 
acceptable device. We may, how- 
ever, have to determine further 
whether or not such an acceptable 
device was originally submitted to 
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UL for use as contemplated by this 
question. If the listing does not 
specifically designate such use, I 
would then advise writing to UL to 
determine whether or not their 
standards covered such usage.— 
B.Z.S.—3/60/3 


Busway Motor 
Disconnect Switches 


We have several horsepower- 
® rated cover-operated fusible 
plug-in switches, which we intend 
to attach to existing plug-in’ bus- 
way, for use as motor branch cir- 
cuit overcurrent protection and dis- 
connecting means. The existing 
busway runs horizontally about 10 
ft above the floor. 

We are concerned about Section 
4411 (430-107) which states that 
the disconnecting means shall be 
readily accessible. 

Under what condition can a bus- 
way plug-in fusible switch be used 
as a motor circuit disconnecting 
means ?—E.D.M. 


The provisions of Section 

4411 (4380-107) which con- 
cern the disconnecting means for 
motors and controllers, read as 
follows: 

“4411 Readily Accessible. The 
disconnecting means shall be read- 
ily accessible.” 

Readily Accessible is defined by 
the Code as follows: 

“Capable of being reached 
quickly, for operation, renewal, or 
inspections, without requiring those 
to whom ready access is requisite 
to climb over or remove obstacles 
or to resort to portable ladders, 
chairs etc. (See ‘Accessible.’) 

“Accessible: (As applied to 
equipment.) Admitting close ap- 
proach because not guarded by 
locked doors, elevation or other ef- 
fective means. (See ‘Readily Ac- 
cessible.’)”’ 

Since the definition of “readily 
accessible” does not specifically re- 
fer to elevation, one might infer 
that a motor disconnect switch could 
be connected to a busway located 
ten or more feet above the floor, 
provided portable hook sticks were 
available for operating the switch. 
Such procedure has, in the past, 
been recognized by some inspection 
authorities on the basis that the 
“hook stick” made the switch ac- 
cessible. 

Reference to the 1940 Code indi- 
cates that there was no provision, 
such as now exists under Section 
4411 (430-107), which required a 


motor disconnect switch to be read- 
ily accessible. There was however 
a general provision under Section 
3808 which required switches and 
circuit breakers to be accessible, so 
far as possible. The present pro- 
visions of Section 3808 (880-8) re- 
quire switches and circuit break- 
ers to be (readily accessible) so far 
as practical. 

On the basis of the 1940 Code, 
Official Interpretation No. 236 was 
issued on November 30, 1942. It 
reads as follows: 

“Question: Does the use of a 
portable hook stick eliminate the 
question of elevation, as contained 
in definition of word ‘accessible’ ?” 

“Question: Does the use of a 
portable hook stick satisfy the re- 
quirements of the definition of the 
words ‘readily accessible’ ?”’ 

“Finding: The use of switch 
hooks was not considered in draft- 
ing these definitions.” 

The above finding indicates that 
the status of a hook stick with 
respect to the definitions was not 
definitely established at that time. 
Since the finding did not specifically 
state that the use of a hook stick 
would not satisfy the definitions of 
“accessible” or “readily accessible,” 
several inspection authorities, who 
have the responsibility for inter- 
preting code rules, recognized the 
connection of motor disconnect 
switches to a busway located ten or 
more feet above the floor, provided 
portable hook sticks were available 
for operating such switches. 

According to the provisions of 
Section 4409 (480-102), “the dis- 
connecting means shall be located 
in sight from the controller loca- 
tion or be arranged to be locked 
in the open position.” According 
to this rule one may infer that 
the disconnecting means could be 
located in the basement of a build- 
ing, with the motor and controller 
on the roof of the building, pro- 
vided that the disconnecting switch 
may be locked in the open position. 
This rule) appears to conflict with 
the provisions of Section 4411 
(480-107) which requires the dis- 
connect to be readily accessible, 
since the definition of this term 
requires the disconnecting means 
to be so located that it may be 
reached quickly for operation. 
Could a switch, located in the base- 
ment of a 5-story building and 
serving a motor located on the 
roof of a building, be reached 
quickly for operation? I don’t be- 
lieve so, but it appears that the 
code recognizes such an installa- 
tion. When we consider the latitude 
provided by section 4409 (430- 
102), a busway switch, operable 
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wages, 


New, cool Sola ballast for two 1500ma lamps gives 


full light output, features upside-down case 


of | upside-down ballast assure 


"operating | _ temperatures: 


normal — ballost heat, 


fi ature is ‘improved 
cooling fin. © Maximum space between capac- 
itor and core structure gives full capacitor 
life. D Ballast temperatures substantially lower 


_ than competitive ballasts (see table at right). 


Newest member of Sola’s growing fam- 
ily of upside-down fluorescent ballasts is 
Catalog No. 670-130. It operates two 96- 
inch 1500ma lamps down to 0°F, or two 
72-inch 1500ma lamps down to.--20° F. 


The new ballast delivers full light 
output and is the coolest-operating, 
18-inch, single-case unit of its type 
that we’ve tested. Results of in-fixture 
comparative tests of the Sola ballast 
and its two competitors are shown 
above. Further tests prove that Catalog 
No. 670-130 easily meets proposed 


CBM specifications for two-lamp 
1500ma ballasts. 


A good share of the new unit’s im- 
proved performance and life-extending 
operating temperatures is a result of 
Sola’s ingenious solution to the prob- 
lem of heat dissipation which is dia- 
gramed above. 


The next time you need a ballast that 
will help quality fluorescent fixtures 
deliver all the light that’s engineered 
into 1500ma lamps, that will give cool- 
est possible in-fixture performance, that 


Comparative 
Test Results 


e 


Temperatures ° C 


Ballast 
Case pans Copper 


| 
Sola 670-130 |. 80 | o | 87 
Ballast X | 81 | 70 | 92 
Ballast Y Pregl, core haon 


_ Ballasts tested in industrial fixture sus- 
“pended one foot beneath ceiling while. 
operating two, 8-foot 1500ma lamps. 
Ambient room femperature 25° C, 


will live up to its own rated life, that’s 
the time to specify Sola Catalog No. 
670-130. Engineers and fixture man- 
ufacturers are invited to send for 
sample ballasts. 


Write for Bulletin 26C-FL 


Ee) 


A DIVISION OF 
BASIC PRODUCTS CORPORATION 


Sola Electric Co., 4633 W. 16th St., Chicago 50, Ill. 


NOW—ONE SOURCE FOR 


TIMING CONTROLS and 
MAGNETIC CONTACTORS 


With Zenith Equipment you can time 
your heavy load circuits and get both 
the control timer and the contactor 
from one source. Equipment can be 
mounted in the same cabinet for con- 
venience and compactness. This saves 
expensive interwiring in the field. 


Typical applications are parking 
lots or field lighting (time switch and 
contactor) and arc lamp control (inter- 
val timer and contactor). 


Request full details. 
Ask for information on 
all Zenith Timers and 
Contactors. 


155 WEST WALTON STREET + CHICAGO 10, ILL. 


See Classified Directory For 
local Distributor 


PRECISION 
Engineered 
Fittings 


M. STEPHENS 


Mfg. Inc. Los Angeles 11 
814 E. 29th St. ADams 1-9147 


by a hook stick affords consider- 
ably more protection than that 
provided when the disconnecting 
switch is located remote from the 
controller and motor as described. 

In so far as the overcurrent de- 
vice is concerned, Section 2435 
(240-16) of the code makes an ex- 
ception to the fundamental rule 
which requires such devices to be 
readily accessible. 

This brief summary of the code 
rules involved with your question 
indicates to me that the fusible 
busway switch as described could 
serve as the disconnecting means, 
provided it was accessible through 
the use of a hook stick, and the 
general maintenance of the plant 
would assure that such sticks are 
always available. It would be help- 
ful and assuring to many of us, if 
the code clarified this question in 
more detail—B.A.McD.—3/60/4 


Non-Metallic 
Cable Protection 


Q I would like an interpreta- 
© tion of Section 300-8. Am in- 
terested in boring through 2 by 3 
for non-metallic sheathed cable. If 
hole is in center of 2 by 3, do we 
need a steel plate for protection of 
the cable?—E.L.D. 


The pertinent provisions of 
e Section 300-8(a) read as fol- 
lows: 

“When, in exposed or concealed 
work—cables are run through bored 
holes in studs, joists or similar wood 
members, holes shall be bored at 
the approximate centers of wood 
members, or at least 2 in. from the 
nearest edge.” 

Paragraph (b) of this section 
recognizes the use of non-metallic 
sheathed cable laid in notches in 
the studding or joists provided it 
is protected against the driving of 
nails by having the notch covered 
with a steel plate at least wv in. 
thick. 

When paragraph ‘a’ of this rule 
was developed about 28 years ago, 
the intent was to safeguard the 
hazard presented when a _ nail, 
driven into a joist or stud, pene- 
trated the cable and caused a short 
circuit. The above quoted wording 
of this paragraph indicated a desire 
to bore a hole in the center of a 
joist, but when floor joists such as 
2 by 8 in size were involved, the 
hole could be bored at least 2 in. 
from the nearest edge. The 2-in 
clearance was considered to be free 
from nails. 


In the case of a 2 by 3 where a 
hole of 4 in. diameter is bored in 
the center, the cable is within 14 in. 
of the edge of the stud. This is far 
from the 2-in. limitation required 
by the code. Under such conditions, 
I believe the cable should be pro- 
tected by a steel plate as covered by 
paragraph (b).—B.A.McD.—38/60/5 


Circuit Conductors 
Supplying Fixtures 


Q 1. The National Electrical 
® Code, Tables 1, 2, la and 2a 
give current carrying ratings of 
conductors based on room temper- 
ature of 30° C with correction 
factors tabulated at the bottom of 
each table for room temperatures 
over 30° C (Tables 310-12 to 310- 
1159)\e 

2. The National Electrical Code, 
Section 3102, lists the maximum op- 
erating temperatures of specific 
conductors, the lowest temperature 
listed being 60° C (Table 310-2a). 

3. Underwriters Lab., UL-57, 
Electric Lighting Fixtures, Par. 
188, allows a maximum temperature 
“on the supply conductors within 
the outlet bow” of 60° C. It is rea- 
sonable to assume, after studying 
the method of testing the fixtures, 
that the temperatures ofthe con- 
ductors could exceed 60° C. 

4. It is our interpretation of 
UL-57 that the outlet box above 
any lighting fixture is not suitable 
for extending circuits through the 
fixture and is intended only for end 
of run use. 

5. We believe that it 1s common 
practice to extend circuits to sev- 
eral fictures on the same circuit by 
utilizing the outlet box above any 
fixture to extend the circuit to any 
or all of the other fixtures. Is this 
permitted by the above mentioned 
codes? 

6. If the answer to the question 
in Par. 5 is “yes,” would it be per- 
missible/ to serve several fixtures 
(whose combined intermittent load 
is 20 amps) with No. 12, Type TW 
conductors assuming a “room tem- 
perature” of 30° C? 

7. It appeals to us that UL-57 
temperature limit mentioned in 
Par. 3 of this letter should be re- 
duced, probably to 30° C.—S.G.F. 


For the convenience of our 

e readers, the provisions of 

UL-57, paragraph 188, reads as 
follows: 

“When operated - continuously 
with the largest lamp or lamps 
which will be used in normal serv- 
ice, a fixture shall not cause a tem- 
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; (CE Decorator Wall Plates You can always make up the exact plate 


that you need — in just a few seconds — with the new G-E Decorator wall plate line. There’s nothing 
to match it for convenience, for economy, for new decorative beauty! 


Ue 


GENERAL @@ ELECTRIC 


See reverse side of this page for complete details 


* 


New General Electric Decorator wall plates 1 
offer new “building block” flexibility 


... More than 100,000 possible combinations! | 


Just take any plastic frame of the gang you need — in ivory or brown... Plus the inserts required 
(such as inserts for switch and 4-plug outlet illustrated) . . . to get the exact combination you need 


Choice of insert styles to suit any customer 


All General Electric Decorator wall plate in- 
serts are available in metal and in clear plastic. 
The metal inserts are reversible; finished in 
rich, textured silver color on one side — gleam- 
ing, textured gold color on the other. The clear 
plastic inserts are designed so that paint, wall- 
paper or drapery fabric placed behind them 
will “‘show through.” 


For a special feature in new homes, metal 
inserts can be installed with either gold or sil- 
ver sides showing — clear plastic inserts left 
behind for the housewife to use. She can then 
get special decorative effects with paint or 
paper — match her own decor. 


(Each insert package contains one metal insert, 
one clear plastic insert, and screws.) 


Compact new metal kit 

carries full assortment 
This new kit contains several of 
all frames and inserts you need 
for any plate combination, in- 
cluding extra pieces for the most 
frequently used plates — elimi- 
nates inventory problems, saves 
extra trips to your supplier. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


A few basic frames and inserts fit all switch-outlet 
wall plate combinations that are required for residen- 
tial, commercial, and industrial applications. 


Sculptured plastic frames in brown or ivory 
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Telephone 


GET YOUR KIT NOW... WITH FREE BONUS! 

For a limited time only, you will get free samples of the 
new G-E lighted push-button switch and the new G-E 
4-plug outlet in each new wall plate kit. Ask your General 
Electric distributor now for the ““G-E Decorator Wall Plate 
Contractor’s Kit.” Or, write General Electric Company, 
Wiring Device Department, Providence 7, Rhode Island. 


perature higher than 90 C to be 
attained on the supporting surface 
or on parts of the fixture which 
may be in contact with combustible 
material, or a temperature higher 
than 60 C on the supply conductors 
within the outlet box; except that 
a temperature higher than 60 C but 
not higher than 75 C is acceptable 
if the fixture is marked in accord- 
ance with paragraph 308, etc.” 

Paragraph 308 reads as follows: 

“A recessed-type fixture not pro- 
vided with supply leads as de- 
scribed in paragraph 294 and at- 
taining a temperature higher than 
60 C at the point where the supply 
connections are to be made shall be 
plainly and permanently marked 
(see paragraph 230) with the fol- 
lowing statement, at or near the 
point where the supply connections 
are to be made, and so located that 
it will be readily visible: 

“For Supply Conductors Use Wire” 
Suitable for at least C 

The provisions of paragraph 188 
also applies to Electric-Discharge- 
Lamp Fixtures as covered by para- 
graph 243. In the case of an 
Underwriters Laboratories listed 
recessed fixture, we have specific 
advice with respect to the type of 
insulated conductor required. When 
other types of fixtures are involved, 
the provisions of paragraph 188 
assure us that the fixture design is 
such that a temperature higher 
than 60 C will not, in general, 
prevail in the outlet box. An ex- 
ception is made where the temper- 
ature may be as high as 75 C, but 
in such cases the fixture will be 
marked to indicate the type of in- 
sulated wire to be used. It is sig- 
nificant to note, however, that the 
provisions of paragraph 188 only 
apply when the lamps. operate 
continuously. According to para- 
graph 190 of UL-57, this condition 
is satisfied when the fixture under 
test reaches constant temperature 
with the size lamps for which it is 
designed. I am unable to find any 
tests for fixtures operating inter- 
mittently. 

In answer to the specific ques- 
tions raised, the following com- 
ment is given: 

4, I do not agree that UL-57 pro- 
hibits the use of an outlet box serv- 
ing a fixture to be used for extend- 
ing the circuit to other outlet boxes, 
provided the proper type of in- 
sulated wire is used, and the con- 
ductor is sized properly for the 
load. According to Section 3102 
of the code (Table 310-2 a, 1959 
Code) we have several types of in- 
sulated conductors suitable for 
branch circuits which have various 


maximum operating temperatures. 
As an example, Type R and T are 
limited to 60 C; Type RH and RHW 
are limited to 75 C; Type RHH and 
AVB are limited to 90 C; Type 
AVA is limited to 110 C. If L un- 
derstand your comment correctly, 
there is no distinction between the 
use of the conductor for “end of 
run use” and when used to extend 
a circuit. In either case they could 
be subject to the heat of the fixture. 

5. It is common practice to ex- 
tend circuits to several fixtures on 
the same circuit by utilizing the 
outlet box above any fixture to ex- 
tend the circuit to any or all of the 
other fixtures, provided the type of 
conductor used has a maximum op- 
erating temperature suitable for 
the fixture temperature. Section 
4179 (410-65) of the code, which 
reads as follows, covers this point: 

“Conductors having insulation 
suitable for the temperature en- 
countered shall be used. Fixtures 
having branch circuit terminal con- 
nections which operate at tempera- 
tures higher than 60 C (140 F) 
shall have circuit conductors as is 
described, (a) or (b) below: 

“a. Branch circuit conductors 
having an insulation suitable for 
the temperature encountered may 
be run directly to the fixture. 

“bo. Tap connection conductors 
having an insulation suitable for 
the temperature encountered shall 
be run from the fixture terminal 
connection to an outlet box placed 
at least 1 ft from the fixture. Such 
a tap shall extend for at least 4 ft 
but not more than 6 ft and shall 
be in a suitable metal raceway.” 

Section 4150 (410-26) of the 
code recognizes the use of fixtures 
as raceways subject to certain limi- 
tations. An official interpretation 
of this code rule appears to give 
a definite answer to your question. 
It reads as follows: 

“O.I. No. 434. Section 4150. Re- 
cessed Fixtures 

“Question No. 1—Does Section 
4150 apply to recessed incandes- 
cent fixtures? 

““Answer—Yes. 

“Question No. 2—Does Section 
4150 apply to recessed fluorescent 
fixtures? 

“Answer— Yes. 

“Question No. 3—In the event 
that the answer to Question No. 1 
is ‘yes’, may recessed incandescent 
lamp fixtures provided with outlet 
boxes which have terminal con- 
nections operating at temperatures 
in excess of 60 C be connected by a 
single circuit which passes through 
each outlet box of a line of fixtures? 

“Answer — Yes, provided the 


Mowe vo Less” 
THE BEST 
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Other trenchers cost Woy wold 
Other trenchers dig Wow a Let4” 


BUT DITCH WITCH 
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____LESS 
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Trenching Speeds 
1% to 12 FPM 


USE FOR: ¢ Sewer Laterals 
° Utility Services | ¢ Road Crossings 
¢ Gathering Lines ¢ Sprinklers 

¢ Signal Lines © Footings, etc. 


CHARLES Machine Works, Inc. 


626 Birch St. @ Perry, Okla. 
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~ BEETCHENGY” 


Cable Strain Clamp 


WITHOUT DAMAGE TO CABLE 


«- - WITHSTANDS 
DIRECT PULL OF 17,000 POUNDS 


Efficiency Cable Strain Clamps lock cable 
safely and securely without possible strain 
or damage. “H” construction of clamps 
and high ridge across center of cable pre- 
vents cable from slipping. Takes cable 
from 1/0 to 1,500,000 c.m. Three clamp 
sizes cover all cable sizes. Furnished with 
eye or clevis, for AC or DC service. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


Brush 


Headquarters for 
Electric 
Industrial 
Trucks 


CARBON 
BRUSHES 


HELWI 


Whatever your needs... brushes 
for battery chargers, electrical 
motors, generators, fans, tools, 
pumps...there’s a HELWIG 
BRUSH engineered for every 
purpose. Equal in quality and 
specs to original equipment, 
HELWIG BRUSHES assure 
longer brush life... better com- 
mutation, less ‘‘down time’’. 
Write us — or contact our repre- 
sentative for your requirements, 


AVAILABLE NOW “‘RED CARPET’ 
RUSH BRUSH SERVICE. 


HELWIG CARBON 
PRODUCTS INC. 


2546 N. 30th =. (BY) 
MILWAUKEE 10, WIS. 


branch circuit conductors have 
insulation suitable for the tempera- 
tures encountered. See paragraph 
a of Section 4179.” 


Paragraphs 309-312 of UL-57 
also cover Fixtures Suitable for 


Use as Raceways, and factors con- 
cerning temperature, insulation 
ete. are also considered. 

6. According to the provisions of 
Section 2127 (210-25) a 20-amp 
branch circuit, wired with No. 12 
TW conductors, may serve a maxi- 
mum load of 20 amps. Generally 
speaking, such a lighting load is 
determined on the basis of watts 
per square foot as covered by Sec- 
tion 22038-a (220-2a) of the code. 
This unit load varies with respect 
to the nature of the occupancy. 
According to the provisions of Sec- 
tion 2116, (220-2), this unit load 
must be increased by 25% when 
the load will continue for long 
periods of time. The phrase “‘whose 
combined intermittent load is 20 
amps” indicates to me that the load 
will not continue for long periods 
of time such as three hours or 
more, Under such circumstances, it 
appears that a No. 12 TW branch 
circuit could serve a 20-amp load 
provided the temperature at the 
fixture would not produce an am- 
bient beyond the temperature 
limitation of a TW conductor. Ac- 
cording to Table 1 of Chapter 10 
(Table 310-12), a No. 12 TW con- 
ductor has a current-carrying ca- 
pacity of 20 amps at 30 C, and 
when it is used in an ambient of 
60 C it has no current-carrying 
capacity. When a fixture listed by 
UL does not indicate, as covered by 
UL-308, the type of conductor to 
be used, a 60 C insulated conductor 
is considered to be suitable. When 
the fixture is definitely marked to 
show the type of insulation to be 
used, such insulation must be used. 
It is also significant to note the pro- 
visions of UL paragraph 311, which 
recognizes the use of fixtures as 
raceways, that the test is made 
with the branch circuit conductors 
limited to 80% of capacity. This 
UL provision coincides with the 
provisions of Section 2125-b (210- 
28b) which limit a lighting load 
to 80% of the circuit when in 
normal operation the load will con- 
tinue for long periods of time. 

A summary of the foregoing in- 
dicates that conditions may prevail 
where a No. 12 TW conductor, used 
as a branch circuit serving lighting 
loaded to its maximum capacity of 
20 amps may be used. The many 
variables, which often lurk obscure 
in the background, indicates that 
such procedure is not desirable. A 


factor of adequacy should be ap- 
plied in most cases. A circuit 
operating intermittently today, 
may be subject to continuous load- 
ing in the future. It is considered 
good practice to anticipate and pro- 
vide for the future. 

7.It would, in my opinion, be 
impracticable to limit the tempera- 
ture to 30 C. To do so would elimi- 
nate the use of many of our re- 
cessed fixture designs which are 
in use today. Field experience indi- 
cates that the present code and UL 
requirements adequately cover the 
safety prescribed by the code when 
properly applied. — B.A.McD. — 
3/60/6 


Attachment Plug 
Cap Use 


May a plug be used with 
© either flexible conduit or 
armored cable for disconnecting 
purposes for either portable or sta- 
tionary appliances or motors? 
Where is this covered in the code, 
and where does it state that cord 
would have to be used for such 
service? Is there any approved 
plug for flewible conduit or armored 
cable, or are the uses to which a 
plug is to be put stipulated in the 
UL listing requirements ?—F.D. 


Both flexible metal conduit 
e and armored cable are wir- 
ing methods as covered by Article 
350 and 3834 respectively of the 
code, and it would be difficult to dis- 
tort the conditions, under which 
such wiring methods may be used, 
to. include the scope of cord con- 
nections. 

Chapter 4 of the code covers 
equipment for general use, and 
Article 400 recognizes the use of 
flexible cords, and one of the prin- 
cipal applications is the connection 
of portable lamps and appliances. 
Section 400-4 definitely prohibits 
the use of flexible cord as a substi- 
tute for the fixed wiring of a struc- 
ture. 

Reference to Section 350-1 indi- 
cates that flexible conduit is subject 
to some of the rules which apply 
to armored cable. As an example, 
Section 334-5 requires both flexible 
conduit and armored cable to be 
supported at intervals not exceeding 
43 ft and within 12 in. from every 
outlet box and fitting. There is an 
exception to this provision for 
lengths not over 24 in. at terminals 
where flexibility is necessary. While 
the code does not specifically state 
that either of these wiring methods 
shall not be used as cords, with a 


206 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH, 1960 


NEW! 0.Z. PULL-N-SPLICE BOXES! 
CONVENIENT: COMPACT: ECONOMICAL 


Exclusive moisture-, fungus-, 
corrosion-resistant features! 


ONE-PIECE 
CONNECTORS 
FOR LOWEST 

RESISTANCE 


O.Z. Pull-n-Splice Boxes mark a significant advance in pull 
box construction! 


Their highly compact size saves more space than ever! 


Their more efficient design means new savings in installation 
time and labor! 


Their moisture-, fungus-, and corrosion-resistant features 
mean long, trouble-free service. 


Still, with all their features, the new O.Z. Pull-n-Splice Boxes 
are smaller — and cost far less than conventional pull boxes 
... even late model competitive types! And, you get a bonus 


in high quality materials and workmanship so characteristic 
of all O.Z. products! 


For complete information on these and the many other O.Z. 
products that mean more for you, call your local O.Z. dis- 
tributor, or write to the company. 


“ELECTRICAL MANUFACTURING Co., INC. 
OQ 262 BOND STREET + BROOKLYN 17, N. Y. 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 
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GREATER \ 
CLEARANCES TO 
GROUND AND BETWEEN 
CONNECTORS 


- 
Ph 


FOR VOLTAGES 
TO 5000 v. 


Type “YPW” — Weatherproof 
Type “YPE’’ — Explosion-proof 


Deeper dome than “YCW” 
and “YCE”’. Furnished 
without connector panels. 
Insulated pigtail splices 
recommended. 


CAST IRON BOXES 
CABLE TERMINATORS 
POWER CONNECTORS 
SOLDERLESS CONNECTORS 
GROUNDING DEVICES 
CONDUIT FITTINGS 
INTERLOCKED ARMOR 


CABLE FITTINGS 


“Cerne 


eooeveve 
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KALAMAZO00 


METAL CUTTING 
BAND SAW 


MODEL 8C 
CUTS 8” ROUND, 16” FLAT STOCK 


Cuts pipe and conduit faster, 
cleaner than other methods. 


You'll do better work easier with 
the Kalamazoo Model 8C. And, 
it’s built to give you years of 
dependable service. 

Write for details today. 


MACHINE TOOL DIVISION 


TANK & 
Kalamazoo SILO CO. 


140 Harrison Street, Kalamazoo, Mich 


MINERALLAC 


STEEL 


Hangers-Clips-Straps 


Outlast! 


Minerallac Cable, Conduit and Messenger Hang- 
ers are STEEL. Easier, quicker to install; permit 
speedy, compact wiring; economical. Also in Evere 
dur... Porcelain Insulating Bushings availobie, 


Jiffy STEEL Clips (Pipe-clamp) require only one 
screw, nail or bolt; rib-strengthened; for hanging 
pipe, conduit, BX cable, mounting coils, etc. 
Millions in use. 


Steel Straps for Messenger-cable services on outlet 
boxes; may be used in conjunction with hangers. 


ORDER FROM YOUR ELECTRICAL WHOLESALER 


Send for Literature 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street, Chicago 7, Illinols 


MINERALLAC 
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plug and receptacle connection, it 
appears obvious that such use never 
was intended and it could be haz- 
ardous. Cords, with their numerous 
stranded conductors, provide a de- 
gree of flexibility which ordinary 
building wire, either solid or 
stranded, cannot equal. 

In view of the foregoing, it is my 
opinion that attachment plug caps 
are not designed to be used with 
flexible conduit or armored cable, 
and I further believe such use 
never was intended by the code. A 
review of the UL listing under the 
heading of ‘Attachment Plugs” ap- 
pears to verify this opinion. Some 
armored cable connectors are listed 
for use with flexible cord, and pre- 
vious to the 1959 Code, Table 31 
did recognize armored cord, type 
CA in sizes 18, 16 and 14. Such 
recognition does not appear in the 
1959 Code. 

In so far as UL listings are con- 
cerned their standards are estab- 
lished on the basis of code rules. I 
am unable to find where the code 
recognizes plug caps to be used with 
armored cable or flexible conduit. 
As a result I am unable to. find 
where UL recognizes such proce- 
dure.—B.A.McD.—3/60/7 


Grounding a Circuit 


Conductor 
Article 250-28 states in part: 
C “Grounding Connections 


for Alternating-Current Systems. 
Secondary connections for alternat- 
ing-current circuits which are to be 
grounded shall have a connection 


Neutral 
x ees 
Grounding conductor 
\ may be connected 
to neutral at these 
i points 
Neutral bus-. 


enclosure 


to a grounding electrode at each 
individual service, except as pro- 
vided for in Section 250-21. The 
connection shall be made on the 
supply side of the service discon- 
necting means.” 

Does this mean that I may attach 
the ground wire to the grounded 
service conductor at the service 
head, meter socket, auxiliary gutter 
or service equipment?—M.W. 


Yes, according to Section 
e 250-52 of the 1959 National 
Electrical Code, which reads as fol- 
lows: “Grounding a Circuit Con- 
ductor. The grounding conductor 
may be connected to the grounded 
circuit conductor at any convenient 
point on the premises on the supply 
side of the service disconnecting 
means.” 

There are many local inspection 
and utility rules governing your 
question. Therefore, you should 
check your local requirements to 
avoid any possible conflict—R.E.W. 
—3/60/8 


Underground Service 
Cable 


Is there an approved non- 

© metallic or non-shielded ca- 

ble that can be used in 5-kv under- 

ground conduit for service en- 
trances ?—G.G.M. 


We must first come to some 
e understanding as to the word 
“approved.” Codewise this is cov- 
ered by the definitions found in 
Article 100, as follows: 
“Approved: Acceptable to the au- 
thority enforcing this code.” 
Based on this concept, there are 
cables manufactured and guaran- 
teed by reputable companies that 
are “approved” by the local inspec- 
tion authority. These cables may be 
installed underground and used as 
service conductors. The local code 
authority relying on the integrity 
of these manufacturers will “ap- 
prove” these cables for such use. 
Approval based upon the fact 
that some recognized testing labora- 
tory, such as Underwriters’ Labora- 
tories, Inc., has such a cable in its 
“listings” is not as yet forthcom- 
ing. The present listing of UL 
shows both a “Service Drop Cable” 
and a ‘“‘Service Entrance Cable” as 
labeled cable. In general, both of 
these listings cover cables for a 
maximum of 600 volts. ; 
Whether or not UL is prepared 
for higher listings can be best an- 
swered by them. It should be 
pointed out that they do show up to 
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NEW POTTED INDUSTRIAL TRANSFORMER 


STOPS MOISTURE D 


LONGER USEFUL LIFE WITH 100% 
COIL AND CORE SEALING... 
IMPROVES PERFORMANCE, ELIMINATES 
MAINTENANCE OF WESTINGHOUSE UNIT 


Westinghouse developed a silica- 
filled resin compound for completely 
encapsulating the core and coils of 
this industrial transformer. The unit 
is absolutely impervious to mois- 
ture and water-laden industrial 


atmospheres. 
This compact, lightweight trans- 
former is easy to mount ... can 


be mounted in any position. Attrac- 
tive appearance and low noise 
level permit installation of unit any- 
where without objection. No trans- 
former hum to distract workers. 

All Westinghouse ““EP”’ trans- 
formers bear the UL label. Available 
in 4-, 4-, 34-, 1-, 1144- and 2-kva 
ratings at 600 volts and below for 
lighting, small motor loads and the 


you CAN BE SURE...1F ITS 


EAD! 


like. For larger load applications, 
“KP” single-phase units are rated 3 
to 10 kva, 5000 volts and below for 
indoor service . . . 3- to 15-kva trans- 
formers, 600 volts and below for 
indoor-outdoor installations. Also 
available in 3,.6, 9 and 15 kva, 
600 volts and below, for indoor- 
outdoor applications. 

Units also available in ratings for 
auto and buck-boost applications. 

Convenient stocks of the West- 
inghouse ‘“‘EP’’ dry-type trans- 
former are stocked throughout the 
U.S. Contact your Westinghouse 
sales engineer for complete data on 
the “‘EP”’ line or write Westinghouse 
Electric Corporation, P.O. Box 2381, 
Greenville, Pennsylvania. J-70938 


estinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS" CBS TV ALTERNATE FRIDAYS 
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NEW 
CHROMALOX 
Electric 
Concrete 
Heater 


keeps snow and 
Iw ice off driveways, 
Sty, Sleps, sidewalks 


FAST INSTALLATION. sust neetl heater mat in form just 


before pouring 114” top layer of concrete. Insulated heater 
wire is interwoven in 10’ x 18” or 6’ x 18” galvanized wire 
mesh. Mats may be connected end-to-end or side-by-side. 


POSITIVE PROTECTION. Turned on when snowfall or freez- 


ing begins, mats prevent accumulation, keep protected areas 
clear of snow and ice without shoveling, salt or cinders. 
Excellent sales feature for new homes. 42 watts per sq. ft. 
Two 10’ leads and 10’ ground wire attached. UL listed. 


ECONOMICAL. List $24.95 for 10’ length DTW 26, $21.95 
for 6’ length FTW24 . . . typical operating cost about 74% 
cents an hour for 2 tracks of 30 foot driveway. 

Write for folder or ask your Chromalox Distributor 


91861 


CHROMALO X 
Elediuc Steal 


INDUSTRIAL » COMMERCIAL « RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7500 Thomas Boulevard ¢ Pittsburgh 8, Pa. 


5000-volt cable listings for wire in- 
sulated with: 

1, Asbestos-varnished cloth. 

2. Rubber covering. 

3. Varnished cloth. 

They also list “Gas Tube Sign 
and Ignition Cable” up to a maxi- 
mum of 15,000 volts. 

I feel reasonably sure that if the 
demand is created by the inspector 
for such listing it will be forth- 
coming.—B.Z.S.—3/60/9 


Clothes Dryer Circuits 


QO Is it a violation of Section 
© 422-2, or Section 210-24 to 
install a clothes dryer, rated at a 
total load of 26 amps, to a 30-amp 
branch circuit? The dryer is on a 
separate circuit with no other load 
connected to it. 

I have been told, since the dryer 
draws more than 24 amps that a 
50-amp circuit would be required. 
My contention is that the 24-amp 
limitation would apply only if the 
circuit had two or more outlets. 
Section 210-24 states: 

“Tndividual branch circuits may 
supply any loads. Branch circuits 
having two or more outlets may 
supply only loads as follows: 

(b) 80-Amp Branch Circuits. 
Fixed lighting units with heavy 
duty lampholders in other than 
dwelling occupancies; or appliances 
in any occupancy. The rating of any 
one portable appliance shall not ex- 
ceed 24 amps.” 

Is an electric clothes dryer con- 
sidered to be a portable appliance? 
—J.G.L. 


The provisions of Section 
e 422-2 read as follows: 

“Every appliance shall be sup- 
plied by a branch circuit of one of 
the types specified in Article 210. 
Motor operated appliances shall 
also conform to the requirements of 
Article 480.” 

Ag you state, Section 210-24 rec- 
ognizes the use of an individual 
branch circuit. Such a circuit is 
defined under Article 100 as fol- 
lows: 

“A branch circuit that supplies 
only one utilization equipment.” 

It appears obvious that the 26- 
amp dryer in question could be 
served by an individual branch cir- 
cuit consisting of No. 10 conductors 
protected by a 30-amp overcurrent 
device. The 24-amp limitation ap- 
plies to a 30-amp branch circuit 
which supplies more than one 
utilization equipment. The only 
rule which may be involved is Sec- 
tion 210-23b which limits the load- 
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I-T-E started a revolution in 1957 when it introduced the completely new K-Line circuit breaker with stored 


energy closing. Today it is still the most advanced circuit breaker for low voltage switchgear you can buy. 


ONLY I-T-E 600 V. SWITCHGEAR 
GOES BEYOND STORED ENERGY 


GIVES YOU 
ADVANCES 
NO OTHER 
GEAR 
OFFERS 


Closed door disconnect. A real safety feature. 
Operator can rack breaker out to either test or 
disconnect position without opening door. Pre- 
vents cluttered aisles from open doors and pro- 
truding breakers. And keeps breakers clean when 
they are disconnected. 


SE 


Expanded range trip. I-T-E breakers can grow 
with your loads. Each trip device has roughly 
three to four times the range of conventional 
devices. Saves cost and downtime that replace- 
ment would demand. Easy to adjust. Calibrated 
directly in amperes. 


You pay no more. That’s right. With all these extra advances I-T-E low voltage switchgear costs 
no more. Send for detailed descriptive Bulletin 6004-C. I-T-E Circuit Breaker Company, Dept. SW, 


1900 Hamilton St., Philadelphia 30, Pa. 


(i) I-T-E CIRCUIT BREAKER COMPANY 
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PATENTED § (R) 


MEETS THE ELECTRICAL 
CODE REQUIREMENTS FOR 
EQUIPMENT GROUNDING 


Outlets twist into place anywhere along the strip . . . and each outlet has 
a grounding contact connected to the equipment grounding conductor. 


New 3-Wire Electrostrip eliminates outlet planning, and permits adding 
or moving equipment and machines at a moment’s notice. You can install 
3-Wire Electrostrip in a hurry on any surface . . . ready to deliver power... 
without wire-pulling or breaking into plaster. 


3-Wire Electrostrip is ideal for new buildings, and for modernizing old 
ones . . . offices, showrooms, shops, homes, garages, factories. It is UL 
listed. See your BullDog distributor. He has 3-Wire Electrostrip in stock 
in handy 100-foot and 250-foot coils, and a complete selection of fittings 
(blister-packaged) for any type of installation. 


BullDog Electric Products Division, I-T-E Circuit Breaker Co., Box 177, Detroit 32, Mich. In 
Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 E. 40th St., New York 16, N.Y. 


A BULLDOG ELECTRIC PRODUCTS DIVISION 
+ a 1-T-E CIRCUIT BREAKER COMPANY 
® 
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MW. mM. 4 simple, effective 


anti-corrosion 
treatment 


DISPLACES AND 
SEALS OUT MOISTURE 


MAINTAINS 
ELECTRICAL CONSTANTS 


?- 26 FOR ELECTRICAL AND 
i ELECTRONIC EQUIPMENT 


CRC 2-26 forms a molecular film that 
penetrates grain boundaries, cracks, 
pores, and scratches, drives out any 
moisture present and clings to surfaces 
to prevent future deterioration of mate- 
rial and electrical characteristics. 


It is applied to new and in-use equip- 
ment for protection of insulation, bare 
metal, painted and plated surfaces. Will 
restore and maintain resistance in mo- 
tors, generators, printed circuits, panels 
and similar equipment that has been 
submerged in water or is non-operative 
due to repeated exposure to wet at- 
mospheres. 

CRC 2-26 is a stable, inert compound; ,vyaiable in 16 oz. aerosol cans, 
harmless, non-irritating and non-toxic. 1, 5, and 55 gallon containers. 


SEND FOR COMPLETE DATA INCLUDING LIST 
OF ELECTRICAL COMPONENTS AND TYPE 
OF DETERIORATION WHICH CRC 2-26 CORRECTS 


CORROSION REACTION CONSULTANTS 


116-A CHESTNUT STREET, PHILADELPHIA 6, PA. 


ing of a branch circuit to 80% when 
the load continues for long periods 
of time. Under such circumstances, 
No. 8 conductors protected at 40 
amps should be used. While the 
code does not cover “long periods of 
time’? some authorities believe that 
a panelboard subject to continuous 
loading for three hours is consid- 
ered to be a long period of time. 
I doubt very much that the question 
of continuous loading applies to a 
dryer in a residential or a commer- 
cial occupancy. The very nature of 
its use indicates intermittent oper- 
ation. 

The definition of a portable ap- 
pliance, which reappears in the 1959 
code indicates a cord, plug, and re- 
ceptacle connection. The provisions 
of Section 400-8 tells us where flexi- 
ble cords may be used. The provi- 
sions of Section 250-45 (e) recog- 
nizes a clothes dryer as portable 
equipment, which must be grounded 
when installed in a residential oc- 
cupancy. I believe that a dryer con- 
nected by the use of a cord, plug 
and receptacle may be considered 
to be a portable appliance the same 
as an electric range. The distinc- 
tion between the terms portable, 
stationary and fixed is not definitely 
established at the present time. A 
study now under way will endeavor 
to clarify the intent of such terms. 
—B.A.MceD.—8/60/10 


Disconnect—Hermetic 
Type Compressors 


We have a single-phase 220- 

* volt condenser unit, UL ap- 

proved for outdoor installation. It 

uses the furnace motor for the 
blower. 

The compressor motor is rated at 
16 amps with a locked rotor current 
of 70 amps. The fan motor is & hp 
rated at 1.2 amps, making a total 
of 17.2 amps. 

The running load of 16 amps 
would indicate a 3-hp motor and 
the locked rotor current of 70 amps 
would indicate a 2-hp motor, so we 
use the larger rating of 8 hp. 

The National Electrical Code lists 
a 8-hp single phase motor at 17 
amps. The total running load of 
this unit is 17.2 amps. As this unit 
exceeds the 3-hp rating by two 
tenths of an amp, will it be neces- 
sary to have a 5-hp rated switch in- 
stalled or will it be permissible to 
wase a 38-hp rated switch ?—C.A.C. 


For the convenience of our 

e readers, the provisions of 
Section 480-110 (b) cover the 
carrying capacity and interrupting 
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--- WHISPER 
WHILE THEY WORK 


New...from Wagner...totally enclosed dry-type trans- 
formers filled with epoxy compound. Their designation: Type 
AE Single Phase, 1 to 10 Kva. 

Use these transformers for all general purpose applications, 
including those where noise must be minimized. They have a 
low sound level . . . the result of encasing smaller Form W core 
and coils in solid epoxy compound. The compound insulates, 
reduces sound-producing vibration caused by core excitation 
...and provides enough support and mechanical strength to 
eliminate the need for metal framework and other sub- 
assemblies that are subject to vibration. The result: a whisper- 
quiet transformer that can be used anywhere, even in quiet 
areas of offices and hospitals. 

Wagner Type AE transformers do more than silence sound, of course. They improve 
voltage regulation, and have better insulation protection (suitable for continuous operation 
at 80°C in a 40°C ambient). All parts are sealed from dust, moisture and corrosion by the 
epoxy compound. Naturally, every unit is built to conform to all applicable standards 
of ASA and NEMA. 

Wagner Type AE transformers can be installed indoors or out...in any location 
where they will not be submerged or exposed to injurious fumes in concentration. They 
are compact and lightweight and can be mounted in any position, at any angle...on 
walls, floors, or ceilings. 

Like to know more? Wagner branches and distributors have all the details. There’s 
one near you. Call or write now. 


pn Wagner Electric Corporation 


6413 PLYMOUTH AVE., ST. LOUIS 33, MO., U.S.A. 


WAGNER Dry-Type 


General Purpose 
Transformers 


WT59-16 


SPECIFICATIONS 


Type AE—Single Phase—1 to 10 Kva 
80° C Rise, 60 Cycles 


High Voltages: 120 x 240; 240 x 480; 600 volts, no 
taps; 480, 600 volts, 2—5% taps below normal. 


Low Voltage: 120/240 volts. 


AVERAGE 

DIMENSIONS IN INCHES SOUND 
LEVEL 

Height Width Depth | POUNDS | DECIBELS 


10'36 


11'%e 
13% 
14% 
15%6 
16M%e 
17% 
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THERE'S NOTHING LIKE IT! 


‘ta LOK-IT’ 


WIRE CONNECTOR WRENCH 


TYPE TW 600 y 


“LOK-IT" MAKES SCREW-ON WIRE 
CONNECTOR JOINTS SO TIGHT YOU 
CANNOT UNSCREW THEM WITH 
YOUR BARE HANDS! 


All you do is slip "LOK-IT" over the knurled 
end of a "Hi" Bakelite Wire Connector and 
twist! "LOK-IT" does the work — saves your 
fingers . . . gives you a locking-grip on any 
wire combination . .. every job will pass the 
most critical inspection. 


"“LOK-IT" Wrench is an exclusive "Hi" prod- 
uct, specially designed to fit 2 sizes of "Hi'' 
Screw-On Bakelite Wire Connectors — No. 
Hi-4 and Hi-6 ("'standard" and "large" con- 
struction wiring sizes). 


ile: 


Here's the: best pal a wire 
connector (electrician too) 
ever had! This is no toy or 
"gimmick". . . It's a precision- 
molded tool! Fits easily in 
your pocket or pouch. ~ 


You can't buy *’LOK-IT."* See your distributor for FREE ''LOK-IT''... Packed in Cat. No. Hi-46 pkg. 
of 100 each Nos. Hi-4 & Hi-6 Wire Connectors...or write to us for your FREE WRENCH PACKET! 


“Hi” WIRE CONNECTORS 


NOW U. L. LISTED FOR 600 VOLT USE 


1,000 Volts inside a sign or fixture... 

comply with National Electrical Code. 
AND THAT'S NOT ALL—also U.L. listed as pressure cable con- 
nectors for general use in all types of branch circuit wiring— 
conduit, armored cable, non-metallic sheath, open and fixture 
hanging . . . machine hook-up, appliance repair, etc. 


MILLIONS IN USE! 


MAIL TODAY FOR 1960 "Hi" CATALOG 


NAME 


OTHER "'HI"' QUALITY 
PRODUCTS 


® Tape-Mate Winder 
® Fish Tape Reels 
® Plastic Screw Anchors & Kits 


© Conduit "Snap-Straps"’ FIRM 
® Conduit ''Drive-Straps" 
AND MANY MORE! ADDRESS 
CITY STATE 


(] Send Sample Connectors & Free Wrench! 


HOLUB INDUSTRIES, Inc. 


442 ELM STREET 


SYCAMORE, ILLINOIS 


capacity of the disconnecting means 
for a sealed (hermetic type) refrig- 
erator compressor motor. This rule 
reads as follows: 

“(b) The disconnecting means 
for sealed (hermetic-type) refrig- 
eration compressors shall be se- 
lected on the basis of the nameplate 
full-load current and locked-rotor 
current, respectively of the com- 
pressor motor as follows: 

(1) The carrying capacity shall 
be at least 115% of the nameplate 
full-load current. 

(2) To determine the equivalent 
horsepower in complying with the 
requirements of Section 430-109, 
select the horsepower rating from 
Tables 430-148, 480-149, or 430- 
150 corresponding to the full-load 
current, and also the horsepower 
rating from Table 4380-151 corre- 
sponding to the locked-rotor cur- 
rent. In case the nameplate full- 
load current and_ locked-rotor 
current do not correspond to the 
currents shown in Tables in Sec- 
tions 4380-148, 430-149, or 480-150, 
respectively, the horsepower rating 
corresponding to the next higher 
value shall be selected. In case two 
different horsepower ratings are 
obtained when applying Tables 430- 
148, 430-149, or 430-150, or Ta- 
ble 480-151, a horsepower rating at 
least equal to the larger of the two 
values obtained shall be selected.” 

The provisions of Section 430- 
112 recognizes the use of one dis- 
connecting switch for more than 
one motor under the following con- 
ditions: 

“The disconnecting means shall 
have a rating not less than is re- 
quired by Section 430-109 for a sin- 
gle motor the rating of which equals 
the sum of the horsepowers or cur- 
rents of all the motors of the 
group.” 

The full load current of the two 
motors in question is 17.2 amps. 
According to Table 430-148, a sin- 
gle-phase, 230-volt motor, with a 
full load current of 17.2 amps has 
a 5 hp rating. If the current were 
17 amps, the rating would be 3 hp. 
In other words a current of .2 of 
an amp changes the hp rating of 
the motor from 3 to 5 hp. A motor 
with a full load current of 28 amps 
is also rated at 5 hp. On the basis 
of full load current it appears that 
a 5 hp rated switch is required. It 
is possible that such a horsepower 
rated switch would have a current 
rating of 60 amps, which is about 
35% of the full load current of the 
motor. It follows however that the 
provisions of Section 480-110 (b-1) 
would be satisfied if a switch rated 
at 115% of 17.2 amps or 20 amps 
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WHY SPACE IS 
FRONT-PAGE NEWS... 


Planes May 


Z Pope Bans Support 
of Reds, Partners 


‘Catch lis 


Compact Clark Relays control 72 circuits 
from panel area smaller than a newspaper 


In this day of space exploration and 
space economy, it’s news—front page 
news— when you can get 72 separate, 
controlled circuits all on a panel no 
larger than 15” x 20”. 


Clark Controller, with the most com- 
plete and integrated line of control 
relays available today—convertible pole, 
latch, universal pole, and time delay — 
does it! And only Clark offers such a 
wide range of operation, so many con- 
tacts, in a panel area of such small size. 


Shown mounted here with the Clark 
Size 1, Type “CY” Starter are 10 com- 
pact Clark Relays which include four 
time delay contacts (two normally open, 
two normally closed), 52 instantaneous 
contacts (14 normally open, 14 nor- 


mally closed, and 24 convertible), plus 
16 latching contacts (all convertible). 


The same engineering leadership and 
superior workmanship that made Clark 
Controller the standard of quality for 
controls in heavy industry, is inherent 
in the broad line of Clark Relays for 
modern panels. 


The “modular construction” of all Clark 
“PM” Relays insures integrated uni- 
formity, compactness and flexibility. 
Functional alignment in mounting 


The 


results in neater, more uniform panels 
and most efficient utilization of valuable 
space. And because “PM” relays are 
available in a wide variety of pole com- 
binations, providing up to 14 contacts 
on a single relay, you can control more 
circuits —save on relay requirements. 


For more information on the complete 
line of Clark “PM” Relays which is 
making space-saving headlines, con- 
tact your nearest Clark Controller sales 
office or distributor. Or, write direct to 
Clark Controller for free bulletins. 


CLARK CONTROLLER 


“Everything Under Contro/" 


Company 


Main Plant: C/eve/and 70 * Western Plant: Los Ange/es 58 
In Canada: Canadian Contro//ers, Limited, Toronto 


Baseboard Heating Systems 


It’s easy to make a good profit 
in electric heating when you 


sell KLLECTROMODE 


The price is right... the mark-up 
is good... installation is quick and 
easy... service Calls are virtually 
non-existent . . . and the name is 
one that commands respect. 


Only Electromode offers you a 
complete line of electric heating 
equipment ... for the home, for 
the office and shop, for industry. 

With Electromode you can of- 
fer your customers forced-air 
heating for a bathroom or a 
warehouse...complete, baseboard 
heating systems... radiant heat- 
ing... explosion-proof heaters 
... even infrared heating for out- 
door locations. 


A High Wattage Promotion 
Campaign 
To help you sell profitable home 
heating installations, Electro- 
mode offers a complete promotion 
Visit the ELECTROMODE 
Exhibit at 
the NEMA Show, 
March 21-23— 


Hotel Sherman, 
Chicago, Booth No, 101 


ROCHESTER Gc; 
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package that’s guaranteed to 
make the electrical heating sys- 
tem you install the talk of the 
town ...a complete package 
which you can offer to the build- 
ing contractor ...to win you the 
heating contract. 


Electromode Means Quality 


Electromode is a name that has 
stood for the best in electrical 
heating since 1929 . . . because 
Electromode has manufactured 
only electrical heating equipment. 

The Electromode Safety Grid 
is a feature that is known and 
recognized wherever electrical 
heating equipment is sold. Be- 
cause all current-carrying, heat- 
emitting wires are buried in the 
solid cast-aluminum grid the 
heating element can’t shock, burn 
or cause a fire. 


Dept. EC-30, Division of Commercial Controls Corporation 


NEW YORK 


| 


were used. A 38-hp rated switch 
would have a current rating of 30 
amps which is 170% of the 17.2- 
amp rating of both motors. While 
the above logic indicates that the 
current capacity of a 3-hp switch 
satisfies the carrying capacity re- 
quired by Section 480-110 (b-1), 
the provisions of paragraph 2 of 
this section indicate otherwise, 
and a question of intent immedi- 
ately arises. 

In so far as the locked-rotor cur- 
rent is concerned it appears from 
Table 430-151, that a 3-hp switch 
with a maximum interrupting ca- 
pacity of 102 amps more than satis- 
fies code requirements, since the 
locked-rotor current of the com- 
pressor motor is only 70 amps. The 
difference between 102 and 70 is 
32 amps, which represents the 
locked-rotor current of a 4-hp mo- 
tor. It therefore appears that a 3- 
hp switch has sufficient interrupt- 
ing capacity to safely interrupt the 
locked-rotor currents of both mo- 
tors. This raises another question 
with respect to code intent. When 
more than one motor is involved, 
does the code require the discon- 
necting means to interrupt the 
stalled-rotor current of both mo- 
tors? According to the provisions 
of Section 430-109 (a), the code 
recognizes the branch circuit over- 
current device as a means of dis- 
connect for a $-hp motor. This code 
rule shows little concern with the 
slow process of interrupting the 
full load and locked rotor current 
of a 4-hp motor. The fact remains 
however that such a rated motor, in 
the case in question, could influence 
the use of a 5-hp instead of a 3-hp 
switch. In other words we need the 
additional 2 hp to take care of the 
4-hp motor. 

In view of the foregoing observa- 
tions, I am inclined to believe, on 
the basis of code intent, that a 3- 
hp rated, disconnecting switch 
would satisfy the degree of safe- 
guard intended. This appears obvi- 
ous to me regardless of the formula 
covered by Section 430-110 (b-2). 
On the basis of hazard, I don’t be- 
lieve the .2 of an amp would war- 
rant the use of a 5-hp switch with 
a current capacity of 60 amps. The 
status of a fraction of an amp 
should be established by the code. 
Some authorities eliminate such 
fractions when computing the size 
of the various components of a 
wiring system. Such procedure is 
questionable on wiring installations 
subject to competitive bidding. A 
contractor who follows a literal 
reading of the rule may lose a con- 
tract to an associate who assumes 
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NATIONAL ELECTRIC 


INS 


DIVISION 


HIS IS MODERN 
~ REWIRING 


- with National Electric 


No Plastering, No Painting, Low Maintenance 


EASY TO INSTALL—Fasten the base. . . lay in wire 
... and snap on the cover. 


EASY TO MAINTAIN OR EXPAND—Remove 
cover .. . replace or add wires for new circuits. . . re- 
place cover. National Electric offers a variety of 
Surface Raceway systems, including receptacles, 
switches and fittings for all applications. 


CLEAN, UTILITARIAN DESIGN—Blends well 
with modern or traditional architecture. Neutral 


ling air-conditioning . . . business machines. . . gray color. 

liances or outlets usually means rewiring. And To learn more about 1700 Surfaceduct and the other 
lern rewiring with National Electric 1700 Surface- products in the National Electric Surface Raceway 
t is the economical, easy, expandable way to add line, write National Electric Division, H. K. Porter 
trical power. Company, Inc., Porter Building, Pittsburgh 19, Pa. 


| 


NATIONAL ELECTRIC DIVISION H. K. PORTER COMPANY, INC. 


TER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION, PEER- 

ELECTRIC DIVISION; Specialty Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- KIDD 

L DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, 
S. A.; and in Canada, Refractories, ‘‘Disston” Tools, ‘Federal’ Wires and Cables, ‘“‘Nepcoduct”’ Systems—H. K. PORTER COMPANY (CANADA) LTD. 


BIDDLE DIELECTRIC TEST EQUIPMENT 


- « » for measuring direct current at 
voltages up to 100 kv when applied 
to the insulation of generators, trans- 
formers, bushings, cables, etc. 


More and more engineers are leaning 
to d-c testing with voltages equal to or 
somewhat greater than equivalent peak 
alternating voltages. Their experience 
and increased knowledge and apprecia- 
tion of the advantages of testing with 
direct voltage have accelerated the 
need for test equipment to meet field 
requirements. 


IMPORTANT FEATURES 


e Well-designed provisions for 
utmost safety 


e Simple operation and reliable 


IMPORTANT APPLICATIONS 


...in development... for testing the d-c di- 
electric strength of insulating materials and 
the adequacy of the electric design of insu- 


performance lation in any type of electrical equipment. 
e Excellent output voltage regu- ; 
lation . in production . . . for non-destruc- 


tively detecting defects in the insulation of 
electrical equipment due to design, ma- 
terial, and workmanship. 


e Compact, mobile design 
e Facilities for voltage and leak- 
age current measurements 


Write for BULLETIN 22-ECM. 


BIDDLE CORONA TEST EQUIPMENT 


. . . for use in non-destructive or 
breakdown dielectric tests on elec- 
trical insulating materials, indi- 
vidual insulation structures and 
insulation of electrical equipment 
like cables, transformers, switch- 
gear rotating machinery, capacitors, 
bushing and communication ap- 
paratus . . . for measuring corona 
starting and extinction voltage, 
apparent corona charge, relative 
corona current. 

Write for BULLETIN 66-ECM. 


SIX-VOLTAGE MEGGER® 
INSULATION TESTER 


Rectifier-operated from any 115 y, 60 eps Circuit. 
Single Range, 10,000 megohms at 500, 750, 1000, 
1500, 2000, 2500 volts d-c. Completely self-contained, 
one-man operated Megger Instrument designed to 
meet the growing needs for multi-voltage insu- 


lation tests. Write for BULLETIN 21-20-ECM. 


JAMES G. BIDDLE CO. 


Electrical Testing Instruments ° Speed Measuring Instruments 
Laboratory & Scientific Equipment 
1316 ARCH STREET, PHILADELPHIA 7, PA. 


that the inspector is not interested 
in fractions of an amp. The dif- 
ference between 8 and 5 hp 
switches, where many units are in- 
volved, could be the determining 
factor in obtaining a contract. 
When minor concessions of this na- 
ture are given, all contractors 
concerned should be notified— 
B.A.MeD.—3/60/11 


Motor Controller 
As Disconnect 


May a magnetic motot 

© starter with motor running 

protection also serve as the motor 

circuit disconnecting means?— 
E.D.M. 


A Section 4407 (430-111) of 
e the code recognizes a switch 
or circuit breaker as both controller 
and disconnecting means when the 
controller or the magnetic motor 
starter satisfies the provisions out- 
lined under this section. When such 
a combination is used the circuit 
breaker must be manually operable, 
and as required by Section 4384 
(430-84) must disconnect all un- 
grounded conductors serving the 
motor. It must also satisfy other 
pertinent rules covered by Section 
4383 (480-81 & 430-83) which con- 
cerns motor controllers and the pro- 
visions of Sections 4401 (4380-101) 
through 4411 (480-112) which 
concerns disconnecting means.— 
B.A.McD.—3/60/12 


JOBSITE REPRESENTATIVES for Acme- 
Collins Electric of Reno, Nev., contracting 
organization for Harrah’s swank new 600- 
seat Lake Tahoe supper club, included 
general foreman Victor Ericksen and esti- 
mator Sam Bisset, pictured above check- 
ing details of the elaborate distribution 
and control system. 
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YES SIR! | want to know the latest electrical estimating, wiring and maintenance 
methods! Enter my subscription to ELECTRICAL CONSTRUCTION and MAINTENANCE 
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ADVANTAGES OF COPE WIREWAY OVER 
“TRADITIONAL” METHODS OF CABLE SUPPORT 


e COSTS LESS FOR MATERIALS 


Wireway’s strong, expanded type construction uses Jess metal to handle more cable. For 
example, one 24” wide section of Wireway can support as much cable as sixteen lengths 
of 4” conduit. That adds up to substantial savings on any size job. 


e COSTS LESS TO INSTALL 


Wireway is an integrated system designed to fit the most complex layout requirements. 
Light in weight and easy to handle, it is supplied ready to go... complete with necessary 
straight sections, fittings and accessories. All components are quickly inter-connected by 
means of Cope’s unique pin-type coupler—thus reducing labor time and costs. 


e COSTS LESS TO MAINTAIN AND EXPAND 


Easy-to-get-at Cope Wireway simplifies cable inspection and repair. Re-routing provides 
no problem and additional cable can be readily laid in the existing system... if later 
expansion is required. Thus Cope’s built-in expansibility assures future savings as. well. 


Consider these advantages of Cope Wireway. Then let an authorized Cope Electrical 
Wholesaler prove how a Cope cable supporting system can save money in your plant. 


ALL COPE CABLE SUPPORTING SYSTEMS ARE AVAILABLE IN ALUMINUM OR HOT DIP GALVANIZED STEEL 
1105 


Originators of First Integrated Line of Cable Supporting Systems 
WIREWAY e LADDER « CHANNEL ¢ CONTROLWAY 


Sold only through authorized electrical wholesalers 
DIVISION OF ROME CABLE CORPORATION ° COLLEGEVILLE, PENNSYLVANIA 
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Harness the tremendous 
light output of very 
high output lamps efficiently, 
comfortably, 
economically, 
with... 


LVANIA 


Now you can utilize the extremely high lumen out- 
put of 800 ma. and 1500 ma. lamps in schools, 


offices, drafting rooms and other commercial appli- r) 

cations without sacrificing eye comfort for adequate 

footcandles. Erles 
Sylvania’s HQ Series provides the long-recog- 


nized quality of indirect lighting. It eliminates the 
brightness contrasts, direct glare and reflected glare (High Quality) 
found in many lighting installations. : 

The use of a slim channel just large enough to 
hold a standard-diameter fluorescent lamp and its 
shielding . . . with ballasts hidden in the supporting 
members . . . results in a graceful, practical fixture 
that provides an excellent balance of quality,*ap- 
pearance, efficiency and easy maintenance. 

When the combination of these features—to- 
gether with high illumination—are important 
factors in your lighting plans, be sure to check the 
features of Sylvania’s HQ Series. Write today for 
full information. 


SYLVANIA LIGHTING PrRobDUCTS 
A Division of SYLVANIA ELECTRIC Propucts INC. 
One 48th Street, Wheeling, West Virginia 


HTING 5 
So mopeRN ; 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS \exs 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS e BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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In the News 


Upper Midwest Conference 
Looks to Electrical Future 


A desire to see and hear what 
the electrical industry future holds 
- for contractors, utilities, whole- 
salers, manufacturers, inspectors, 
architects and engineers, brought 
a record registration of more than 
1900 at the 23rd Annual Upper 
Midwest Electrical Industry Con- 
vention and the 10th Biennial 
Electrical Trade Exposition held 
February 14-17 at the Hotel Leam- 
ington and Municipal Auditorium in 
Minneapolis, Minn. More than 550 
electrical contractors from Minne- 
sota and surrounding states at- 
tended the variety of sessions co- 
ordinated through the North 
Central Electrical League and 
visited the exhibits of some 195 
manufacturers and their represen- 
tatives in the show sponsored by 
the North Central Electrical Manu- 
facturers Club. 

Interest in electric heating from 
a relatively cold geographical area 
was evidenced in session topics and 
the exhibit. Almost half of the 
meeting subjects dealt with electric 
space heating and year-round “‘cli- 
mate control’’—a term that perme- 
ated many of the sessions and a 
target that should raise the promo- 
tional sights of the electrical in- 
dustry. This includes heating, air 
conditioning, humidification, de- 
humidification, and air cleaning not 
only in the home, but in industrial 
and commercial occupancies as well. 
Add to this electric cooking, water 
heating, the array of labor-saving 
appliances and good lighting and 
you have a picture of the truly all- 
electric design. 

While sketching the intriguing 
future of the electrical business, 
Allen §. King, EEI president and 
president of Northern States Power 
Company, predicted doubling of 
electrical usage in the next decade. 
Speaking at the all-industry 
luncheon opening the 3-day conven- 
tion, he characterized electric heat- 
ing as the initial step toward the 
year-round climate control goal. He 
noted, among other things, that: 
climate controlled hog houses now 
permit farmers to produce better 
hogs in shorter time; farm home 
lighting is still in the “dark ages”; 
industrial automation is a “must” 
to meet foreign competition; indus- 
trial plant as well as store and com- 
mercial building climate control is 
a very promising market. Our job 


is to build up a saturation of pres- 
ent known uses of electricity, then 
go beyond and develop new applica- 
tions, he concluded. 


Electric Heating Sessions 


Contractors are interested in 
electric heating. This was clearly 
indicated by their attendance at the 
numerous sessions touching on this 
subject. All facets of electric heat- 
ing were covered: planning, insula- 
tion, heat loss, equipment design 
and application, market potential. 

A new approach to promotion of 
electric heating was explored by 
Jack Forciea, Edwards Sales Co., 
Minneapolis and George Jensen, 
Tem-Trol Corp., Minneapolis. Use 
electric heating in industrial and 
commercial buildings to gain pub- 


es rN &E 


ie 


lic acceptance. Employees may then 
want it in their homes, as was the 
case with air conditioning, Mr. For- 
ciea believes. He revealed that a 
committee is now working on es- 
tablishing a set of suggested stand- 
ards for commercial and industrial 
electric space heating as a good 
starting point. 

Mr. Jensen advised that the 
equipment cost for properly con- 
trolled indoor climate in commer- 
cial and industrial buildings can be 
justified if employee efficiency and 
production increases as little as 1% 
to 14%. Minimum increases up to 
95% can result, he noted. Control 
of atmospheric pollution (electric 
air cleaning) is a phase of climate 
control that may well develop into 
an important market by itself, he 
concluded. Perhaps the crux of 


pm, 


D 
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1960 OFFICERS of the Minnesota Electrical Association are: (L to R) secretary 
—tLouis Kasperek, LeSueur; treasurer—Robert DeWar, Fairmont; president— 
Bert Gordon, Albert Lea; vice president—S, J. Berquist, Litchfield; manager— 
Harry Kane, Minneapolis; advisory director-at-large and immediate past-presi- 
dent—Gene Burton, Brainerd, Minnesota. All were elected at the recent 32nd 
Annual Meeting of the Association in Minneapolis. 


LOUIS K. COMSTOCK, (center) founder of L. K. Comstock & Company, Inc., 


New York City, celebrated his 95th birthday on January 8. Shown with him 
are George F. Nicol, treasurer; Charles L. Scharfe, Sr., executive vice president; 
Charles L. Scharfe, Jr., vice president; and John W. Frommer, president. 
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TIME IS MONEY— CONTROL IT WITH PARAGON 
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Why be puzzled 


about time switches? 


SPECIFY PARAGON 


Get the benefits of completely 
automatic time control 


ASTRO DIAL keeps pace with the sun! Time 
switch can be set to go ON at sunset, OFF at 
sunrise . .. or OFF at any other preselected 
time. Seasonal changes do not require resetting 
time control. Astro Dial is easy to read .. . easy 
to set .. . the easiest way to control time. 


SPRING-WOUND CARRYOVER keeps time 
switch operating perfectly despite failures in 
power. Electrically wound mainspring provides 
ample reserve running time. Escapement regu- 
lates the carryover device. After power is re- 
stored, mainspring is wound by synchronous 
motor which operates the time switch. Specially 
designed cam and lever prevent spring from 
oOverwinding. 

_ Astro Dial and Spring-Wound Carryover are 
just two of Paragon’s exclusive time control 
features. For further information on these... 
and many others ... write for Bulletin 5919. 


PARAGON 


ELECTRIC COMPANY 
1614 Twelfth St. * Two Rivers, Wisconsin 


4000 SERIES 


HENRY ESCH, electrical engineer, Kaiser 
Aluminum ®& Chemicals Sales, Inc., 
Newark, Ohio, brings Minnesota con- 
tractors up to date on the latest design, 
installation and operating features of 
aluminum conduit and cable at recent 
Upper Midwest Electrical Industry Con- 
vention in Minneapolis. 


electric heat sales and promotion 
was expressed by Carl Bremicker, 
Northern States Power Company, 
when he noted that all branches of 
the electric industry are interde- 
pendent and must work together 
and that there is a need for a 
“ananimity of desire” to sell value 
instead of price. 

Speakers on electric heating sub- 
jects included: J. D. Spencer, Wood 
Conversion Co., St. Paul; Harold 
Mattlin, Anderson Window Co., 
Bayport, Minn.; Ellwood Johnson, 
Rural Cooperative Power Associa- 
tion; Lowell Mast, Electromode 
Corp., Rochester, N. Y.; Stanley 
Aronson, Berko Electric Mfg. Corp., 
Queens Village, N. Y.; J. T. Mellon, 
Wesix Electric Heater Co.. San 
Francisco, Calif.; Fred Kimball, 
Kansas Gas & Electric Co., Wichita, 
Kansas. 


Codes Meeting 


One full evening was devoted to 
the annual all-industry wiring code 
session sponsored by the Minnesota 
Chapter, IAEI, and moderated by 
Francis Fritz, chairman of the 
Chapter. John S. Chapman, edu- 
cational director, Fyre-Fyter Co., 
Dayton, Ohio, reminded those pres- 
ent of the $183 million damage 
caused by electrical fires last year 
and reiterated the importance of 
electrical fire safety. Stating that 
the NEC has the sharpest teeth of 
any code in the U.S., he cautioned 
against “cheating safety for the 
sake of price.” 

At the open forum period, it was 
revealed that both Minnesota and 
North Dakota are asking that 
100% demand factors be applied to 
electric space heating loads (Code 
Table 220-7) because of the climate 
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REPUBLIC 


RIGID 
STEEL 


CONDUIT 


especially made for contractors who like money! 


Craftsmanship can be fun again. 


Here’s conduit that works as conduit ought to work. 
Fast. Easy. That makes up to a good looking job and 
puts a dollar in your pocket. 

Republic ready-for-the-job conduit is made of soft, 
ductile steel. Republic’s famous continuous weld process 
heats this super quality steel to exact temperature and 
immediately forms, welds, and sizes it to a perfect tube. 
None better in the market. 

Thoroughly tested and inspected—including inspec- 
tion by Underwriters Laboratories, Inc.— it gives you 
uniformity, ductility, freedom from hard spots, clean, 
sharp, free-running threads, smooth, clean inside sur- 
face, and tight, hot-dipped galvanized surface. It has 
built-in quality that pays off on the job! 

Pick up enough bundles for your next job from your 
electrical distributor. If you like money, you'll like 
Republic Rigid Steel Conduit. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 
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GALVITE® RIGID STEEL CONDUIT (Blue Label) is a heavywall, hot-dipped 
galvanized conduit with a special coat of baked-on lacquer inside and 
out for greater corrosion-resistance and long life. 


ENAMELITE® RIGID STEEL CONDUIT (Red Label) heavywall conduit is 
protected inside and out with a baked-on coating of tough, wear-resis- 
tant enamel for greater protection against moderate corrosive action. 


[tec ain © Late ek Ena sn ny eh ee 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
DEPT. C-9172 
212 EAST 131st STREET e CLEVELAND 8, OHIO 
I want to learn more about Republic Rigid Steel Conduit. Please 
send complete information. 


Title. 


Name 

Firm 

Address. 

City ee Zone State. 
a 
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BUILT - | BUILT-INS | 


Wall Attachables 


MARKEL 


ELECTRIC HEAT MEXcMLUco 


Fan-Forced! Radiant! Natural Convection! 
Automatics & Manuals for Home and Industry 


BASEBOARDS 
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[mle BASEBOARD Heetaires 


MORE HEAT Cost less to buy is to 

install! Low surface Tem- 
at LESS COST! peratures! Simple mounting. 
Splice boxes prewired to 
elements ! 


Al 


‘ear 


QQ 
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| 
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Automatic or Manual from 2 feet 
(500 watts) to 8 feet (3000 watts) 


MEEC@@CZzZZz# I!Z@7#t$ 
y VEZ EZ ELI 
INTRODUCING THE a: LINE OF 


INDUSTRIAL & COMMERCIAL 
HEATERS 


2,000 to 
10,000 WATTS 
208, 240, 480, 575 volts 


\ 


- 
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New Catalog Ready Now! 
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2000-5000 watts 208 or 240 
volts Surface or Wall Mounted. 


145 Seneca _— Buffalo 3, N.Y. 


n Canada: 
MARKEL Electric Products, Ltd. 
Fort Erie, Ontario 
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or write us c/o Dept.EC | 
: HEAVY DUTY | 
FAN-FORCED MARKEL | 
) WALL ectric Products, Inc. Ii 
7, _ HEATERS 


LA SALLE § 
Products, Inc. | 


START WITH a good electrical job and 
sell its values—not price—W. N. Collins, 
president, Collins Electric Construction 
Co., St. Paul, Minn., advises registrants at 
the recent Upper Midwest Electrical !n- 
dustry Convention in Minneapolis. 


conditions encountered in these 
areas. Numerous written and floor 
questions were answered by a panel 
composed of the following inspec- 
tors: Leo Nagel, North Dakota 
State Board of Electricity; Elroy 
Reberg, Vernon Christensen and 
Dave Squiers, Minnesota state elec- 
trical inspectors; Martin Streed, 
chief electrical inspector, Minneap- 
olis; Paul Shilloeck, electrical in- 
spector, St. Paul; and S. M. San- 
ford, Minnesota State Board of 
Electricity. 


Contractor Forum 


At a forum session sponsored by 
the Minesota Electrical Associa- 
tion and the Twin City Chapters, 
NECA, Henry Esch, electrical en- 
gineer, Kaiser Aluminum & Chem- 
ical Sales, Inc., Newark, Ohio, 
pointed up the design, installation 
and operating features of alumi- 
num conduit and cables; emphasized 
weight advantages and the short 
circuit capacity of aluminum con- 
duit as a safety factor; offered 
numerous helpful hints on install- 
ing and connecting the aluminum 
circuit components. 

James /V. Gaynor, Gaynor Sales 
Agency, St. Paul, warned contrac- 
tors that air conditioning manufac- 
turers are coming into the electric 
heating field; noted that the largest 
distributors and installers of elec- 
tric home heating were not in the 
electrical field a few short years 
ago; revealed that warm air heat- 
ing contractors are éstablishing 
electrical departments to sell and 
install electric heating. He sug- 
gested that electrical contractors 
grab the ball and establish them- 
selves as electric heating specialists 
in their respective areas; predicted 
5 million completely electrically 
heated homes in the U.S. within 
the next eight years. 
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NAME YOUR FLOOR 


and General Electric can 
give you the underfloor 


wiring system that suits 
your electrical needs 


General Electric makes four types of underfloor wiring systems 
—everything you need in order to handle any combination of 
electrical and structural requirements, in any size or type of 
building. The examples below show you which G-E system 


goes with each type of floor construction. 

EASY INSTALLATION! All General Electric systems are 
designed for easy installation. For example, with the G-E 
single-level duct systems, center-duct runs can be fed through 
the conduit openings in the corners without need for field 
adaptations. Junction boxes can be leveled without removing 
the covers. 

For valuable manuals with complete layout, design, product, 
and installation facts, mail the coupon now. 


Progress ls Our Most Important Prodvet 


GENERAL @® ELECTRIC 


4. For concrete floors and 


i 
rae 


AS 


1. For cellular steel floors: 
The G-E cellular-steel floor wir- 
ing system permits outlets on 
six-inch centers throughout the 
floor area. Header duct also 
available for modified cellular 
floors combined with sections of 
roof deck, 


2. For concrete floors and 
standard layouts: G.E.’s single- 
level steel standard duct sys- 
tem can be used in concrete fills 
as shallow as 21 inches. Easy- 
leveling, durable junction boxes 
have large interiors for quicker 
wire pulling. 


3. For concrete floors and 
heavy electrical loads: G-E 
single-level BIG DUCT boasts 
an 8% square-inch cross sec- 
tional area to accommodate 
heavy power wiring and 
multi-conductor communications 
cables. Can be used in 3-inch 
minimum concrete fills. 


maximum flexibility: G.E.’s 
two-level duct system permits 
multi-location feeding without 
awkward conduit home runs. 
Feed through the lower level 
with distribution through the 
top level. The ideal solution to 
difficult feeding problems when 


31 inches of fill are available. 


General Electric Company : 

Conduit Products Department, Section CU90-318 
Bridgeport 2, Connecticut 

Please send me the bulletins checked below: 


[] Single- and two-level steel underfloor systems. 

LD Cellular-steel floor wiring system. 

(1 I have enclosed a description of my underfloor wiring problem. 
What do you suggest? 


PO aman a a fe Ne pa eS ey 
Company. 


Address. 
A area ONG 


) 
J 
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MULT] 


es 

AFTER i 

| 

FOR 35 | 

YEARS, | 

AND | 

MORE a 

| 

THE SAME g 

UNBROKEN 

CHAIN OF 4 

OWNERSHIP , 
MULT 

WITH THE § 

SAME a 

AIMS AND § 

STANDARDS § 

| 

QUALITY If 

MATERIAL §f 

i 

| 

customer § 

SATISFACTION § 

| 

HAVE MADE ! 

MULTI y 

PREFERRED! 

BY i 
MULT 

i 

ENGINEERS | 

WHOLESALERS 


CONTRACTORS fl 
MAINTENANCE 
ELECTRICIANS j 


SEE OUR 
CATALOG 
IN SWEETS 


YOUR GUIDE FOR DEPENDABLE 
LIGHTING EQUIPMENT 


RLM INCANDESCENT REFLECTORS 


PORCELAIN ENAMELED ALL WHITE 
THREDLOCK PENDENT & BOX 
MOUNT SOCKETS. SOLID & VENT- 
ED NECK. COMPLETE RANGE OF 
SIZES & SHAPES FOR EVERY NEED. 


RLM HIGH BAY REFLECTORS 
ALUMINUM WITH ALZAK FINISH. 
STEEL PORCELAIN ENAMELED. FOR 
300-1500 WATT INCANDESCENT OR 
MERCURY VAPOR 400-1000 WATT 
NARROW BEAM—MEDIUM OR WIDE 
SPREAD. THREDLOK SOCKETS. 


VAPORPROOF FIXTURES 
CAST ALUMINUM HOUSINGS. POR- 
CELAIN ENAMELED ALL WHITE 
REFLECTORS, 100-500 WATT SIZES 
PENDENT, BOX & BRACKET. CLEAR, 
OPAL & HEAT RESISTING GLOBES. 


GYMNASIUM FIXTURES 
FOR SUSPENDED CEILINGS. SERV- 
ICEABLE FROM ABOVE OR BELOW. 
500 WATT PORCELAIN ENAMELED 
REFLECTOR. ALSO AVAILABLE WITH 
CAST ALUMINUM GUARD. SURFACE 
MOUNTING TYPE ALSO AVAILABLE. 


HOSPITAL ROOM-BED FIXTURES 
INCANDESCENT DUAL LIGHT 
GIVES MORE LIGHT WHERE NEED- 
ED. CAST ALUMINUM. VENTILATED 
FOR COOLER OPERATION. HAS 
CONVENIENCE RECEPTACLE ON 
SIDE. 


FLOODLIGHTS 
ALUMINUM WITH ALZAK FINISH. 
HINGED HEAT & IMPACT RESIST- 
ING LENS. FOR INCANDESCENT OR 
MERCURY LAMPS. ALSO PORCELAIN 
ENAMELED STEEL ANGLE, OPEN, 
ELLIPTICAL & ENCLOSED TYPES. . 


POSTLIGHTS & PAR 
LAMPHOLDERS 
500 WATT FOR PARKING AREAS. 
PORCELAIN ENAMELED ALL WHITE 
REFLECTOR. 
COMPLETE LINE OF PAR LAMP- 
HOLDERS, SPLICE BOXES, FITTINGS, 
COLORED LENS & ACCESSORIES. 


CEILING DRUM TYPE FIXTURES 


ALUMINUM ANODIZED FITTER. 
HINGED QUALITY OPAL GLOBE. 
FIVE SIZES. 


RLM FLUORESCENT INDUSTRIALS 


4 & 8 FOOT RAPID START, SLIM 
LINE, HO & VHO POWER GROOVE.” 


ELECTRIC MFG., INC. 


4223 W. LAKE ST., CHICAGO 24 
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FORUM MODERATOR of wiring codes 
session at recent Convention in M nne- 
apolis was Francis A Fritz, chairman, 
Minnesota Chapter, IAEI, and state e ec- 
trical inspector from Detroit Lakes, Min- 
nesota. 


Bob Lloyd, Graybar Electric Co., 
Minneapolis, asked contractors why 
they “stopped at the outlet”; why 
they did not “sell up all the electri- 
cal features” and provide wiring 
and load appliances. He suggested 
a “one-stop service’”—appliances, 
wiring, rewiring and service even 
if it means using a specialty sales 
force. He concluded with this ques- 
tion: Why not take a profit from 
both ends—wiring and appliances? 


Lighting Progress 


This year, the annual lighting 
progress report was focused on the 
Midwest. A highly interesting and 
informative program under the 
guidance of John Newhouse, chair- 
man of the Twin City Section, IES, 
presented evidence of the pace-set- 
ting trend established by the Upper 
Midwest lighting fraternity. Dem- 
onstrations of latest equipment 
items were supplemented by color 
slides of) installations in both small 
communities and large metropolitan 
centers. Assisting in the supervi- 
sion of this stimulating display of 
the functional and aesthetic appli- 
cations of modern lighting equio- 
ment were V. W. Furey, Don 
Schwarz, G. M. Fell and L. J. 
Riegert. 


MEA Meeting 


Reports presented at the annual 
meeting of the Minnesota Electrical 
Association (contractor group) in- 
dicate a healthy growth in member- 
ship and expansion of services. The 
estimating workshop held in No- 
vember was so well received that 
another 2-day session is scheduled 


. . . MARCH, 1960 


MODEL 243 
Shown using new Ski | Rotary 
Bit for fast Masonry ooling 


MODEL 78 


‘Shown using shatterproof 
ot Hole Saw 


Shown using n 
Self-feeding B | 
arthing without pressure : 


3 Skil drills that'll save you plenty 


in dollars...in hours...in effort on the job! 


Skil %” Model 243 Drill has “‘in line” 
rear handle for better control and direct 
application of pressure. Powered and 
geared for rugged day-in and day-out 
drilling in metals, masonry, tile, wood. 
Saves replacement costs of bits that 
often break or dull under the strain of 
Stalling in less powerful drills. 


Skil %” Model 78 Drill combines 
compact, lightweight pistol grip design 
with a convenient side handle for posi- 


tive two hand control. The result— 
easier, safer, more accurate drilling. 
Side handle quickly removes for close 
quarter drilling. Has the powerful, high 
torque and extra chuck capacity so 
often required. 


Skil %2” Model 268 Right Angle Drill 
gets in tight quarters, between joists and 
studding. New self-feeding bits let you 
drill big holes—from 144” to 2%’ — 
without bearing down on the tool. Cuts 


operator effort and fatigue. For straight- 
line drilling, simply remove right angle 
unit. Comes complete with carrying 
case and 2%" self-feeding bit. 

There are 14 other quality-built 
SKIL drills, too, from compact 14” 
models to 34” and 1” big jobs. Ask your 
SKIL distributor for demonstrations. 
He’s listed under “‘Tools—Electric” in 
the Yellow Pages. Or for full informa- 
tion write: Skil Corporation, 5033 
Elston, Chicago 30, Ill. Dept. 130 C 


~..and SKILSAW POWER TOOLS 


The “TRU-LEVEL”’ 
Adjustable 
FLOOR BOX is 
EASY to INSTALL 


The #190 “’Tru-Level” box is a standard 
4 inch octagon, sheet steel box—and is 
watertight. 


Concrete can be poured to very top, 
also to box-body height only. A second 
tin lid is provided.. The box-body has a 
314"’ opening, making it easy to get hand 
into for conduit attachment or wire-pulling. 


A skin tight plastic collar seals out 
moisture while protecting the adjusting-ring 
threads and also keep open an avenue 
for hand to fit down thru concrete. 


Adjusting-ring is designed to fit all 
popular size and style receptacles—you 
simply clip off plaster ears and drop into 
place. 


Listed under re-examination services of 
Underwriters Laboratories, Inc. 


“Latrobe”’ 
Pipe or Conduit Clamp 
This clamp is made 
with a double safety 
bite of case hardened 
tool steel. Two mod- 


els — Right Angle 
and the Parallel sup- 
port. Each model 


comes in 1] sizes to 
handle pipe or con- 
duit 3” thru 4’. 


Latrobe Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes—Cover Plates 
Junction Boxes—Nozzies 
Pipe or Conduit Hangars 
Insulator Supports 
Cable Supports—Fish Wire 
Staple and Cable Clips 


Sales Representatives in all principal Cities 


Sold only thru 
wholesalers 


MANUFACTURING 


COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 
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CHIEF INSPECTOR of the North Dakota 
State Board of Electricity, Leo Nagel, Bis- 
mark, N.D., was prominent member of 
the Code Panel at Upper Midwest Elec- 
trical Industry Convention wiring codes 
session in Minneapolis. 


for March 11-12 at the Dunwoody 
Industrial Institute in Minneapolis 
under the supervision of Institute 
instructor Fred Madison. Plans for 
an advanced 3-day workshop are in 
the development stage. The MEA 
Estimating - Accounting Manual, 
published last year, is a rousing 
success with sales going to all parts 
of the country. Scholarship grants 
(EC&M, Feb. 1960, pg. 190) will 
be continued. 

Contractors throughout Minne- 
sota are getting more skilled man- 
power. Last year a total of 386 
licenses of all grades were issued. 
according to Francis Judge, MEA 
member of the Minnesota State 
Board of Electricity. This is an in- 
crease of some 29 over 1958 and 
114 over 1957. It includes two (out 
of six applicants) Class C “install- 
ers” licenses established by law 
last year. This bit of legislation, 
sponsored by co-op and municipal 
utilities and retail appliance dealers 
and vigorously opposed by MEA, 
NECA, inspectors, and the State 
Board of Electricity, permits li- 
censees to install appliances only. 

To preclude recurrence of last 
year’s legislative battle, MEA is 
fostering establishment of an In- 
dustry Research Conference Com- 
mittee to evaluate the practical and 
economic effects of any industry 
complaints or proposals before pre- 
cipitous action is taken. Such a 
committee, representing all seg- 
ments of the electrical industry 
(REA’s, municipal utilities, com- 
mercial utilities, manufacturers, 
inspectors, labor, wholesalers, deal- 
ers, contractors), would become a 
basic sounding-board for industry 
groups and act in an advisory ca- 
pacity. This committee, according 
to Wm. A. Ritt, St. Peter, a founder 
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LOCAL LIGHTING 
FOR MACHINE AND BENCH 
Easy to Use—Hard to Damage 


AJUSCO-LOC 
SOCKET 

CHOICE OF 

REFLECTOR 


Exclusive 


“KJUSCO-LOC” 


srl 


CHOICE OF 
MOUNTING 
RRACKETS 


Socket 


Ajusco-Loc Socket—Guaranteed not to 
break. kink, twist, or pull apart. 


Put the light where you want it and 
it stays there—no sagging or slipping. 
Eliminate costly repairs and lost time 
with these fixtures that stay on the job 
and out of the repair shop. 


Write today for Catalog 66 
There’s a “right” fixture for every job. 


Adjustable 


GED FIXTURE CO. 


Established 1911 
104-108 E. Mason St., Milwaukee 2, Wis. 


GIVE YOU 
QUALITY and PRICE! 


Highest quality performance ... years of 
dependable service . . . priced to save 
you money ... those are the advantages 
of UTILITY DRY TYPE TRANSFORMERS. 
They‘re fully guaranteed, too, so inves- 
tigate the advantage of installing Utility 
Transformers now, you'll be glad you did. 


Write today for new price and 
discount sheets. Several attractive 
dealerships and agents territories 
still open. 


Direct your inquiries to our National 
Stocking Distributor 


CHICAGO Etcctrce Ca. 


1322-24 W. Cermak Rd. @ Chicago 8, Ill. 
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Heres the latest idea in continuous lighted ceilings... 


It’s in the new Union Carbide building on New York’s 
Park Avenue. The light-diffusing panels of BAKELITE 
Brand rigid vinyl sheets are supported by stainless 
steel runners that are part of the ventilating and cool- 
ing systems and also serve to anchor the movable wall 
partitions. 

Today, you can get Baxe.rre rigid vinyl sheets that 
are practically immune to the cracking that raises the 
cost of installing and maintaining continuous lighted 
ceilings. That’s because these sheets are formulated 
and fabricated especially for light diffusion. They are 
expected to last for years without yellowing in stand- 
ard installations. 

They're self-extinguishing, but the installation can 
be designed so they'll soften and fall out before the 


“Bakelite” is a registered trade-mark of Union Carbide Corporation. 


sprinkler operating temperature. Installing them with 
baflles or laminating with special sound-deadening 
material gives them good acoustical properties. Costs 
can be cut because much thinner sheets can be used 
than for other types of diffusers. 

There are many other things to look for in BAKELITE 
rigid sheets for continuous lighted and luminous ceil- 
ings. If youre not getting them all, write for facts, lit- 
erature and a list of suppliers, Dept. CM-81K, Union 
Carbide Plastics Company, 
Division of Union Carbide 
Corporation, 30 East 42nd 
Street, New York 17, N. Y. 
In Canada: Union Carbide 
Canada Ltd., Toronto, Ont. 
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Performance, 
Convenience, 
Beauty... ‘ 


/ for the Wests Vaan ack 


i *. 


« < 
FISCHBACH AND 
MOORE, INC, 
ELECTRICAL 
CONTRACTORS 


DEVELOPERS AND | 


i OWNERS 


\ 


Beautiful, new 42-story South- 
land Center Building in Dallas 
proudly boasts new P&S Rock- 
er-Glo switches in tenant of- 
fices and suites. Rocker-Glo in 
Despard combinations pro- 
vides maximum electrical con- 
venience ina single gang plate. 


2201 Rocker-Glo Switch 


P&S Rocker-Glo switches are 
designed for use on tungsten 
filament and fluorescent loads 
at full current rating .. . can 
be activated by pressing, push- 
ing, rocking or rolling. 


2211 Rocker-Glo Switch 
and 1432 3-wire 
Grounding Outlet 


For information, write Dept. ECM-36A 


PERFORMANCE 
SPECIFIED 


PASS & SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 


60 €. 42nd St., New York 17, N.Y. 1440 .N, Pulaski Rd., Chicago 51, Ill. 1m Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 


Tallest Building \==ERii= ea 
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of MEA and originator of this idea, 
is now in the organization stage 
and should contribute substantially 
to the development of better rela- 
tions between industry groups and 
between industry and the public. 

Jack Dalton, National Price Serv- 
ice, Cleveland, Ohio, gave the con- 
tractor audience a welcome bit of 
information. NPS is coming out 
with a price book covering indus- 
trial, commercial, fluorescent, in- 
candescent and flood-lighting fix- 
tures. 


MEA Officers 


At the conclusion of the MEA 
business session, the following of- 
ficers were elected: president— 
Bert Gordon, Albert Lea; vice 
president—S. J. Berquist, Litch- 
field; secretary—Louis Kasperek, 
LeSueur; treasurer—Robert De- 
War, Fairmont. Harry W. Kane is 
the association manager. 

Representing the various dis- 
tricts on the MEA Board of Di- 
rectors are: past-president Gene 
Burton, Brainerd, Advisory Di- 
rector at Large; Wm. A. Ritt, St. 
Peter, Permanent Director at 
Large; (Dist. 1) Frank Adair, 
Rochester, and Lyle Pike, Owa- 
tonna; (Dist. 2) J. V. Hiebert, 
Windom, and Richard Wood, Man- 
kato; (Dist. 3) Ruben Obe, Min- 
neota, and Clarence Volk, Madison; 
(Dist. 4) C. C. Olsen, Perham, and 
Fred Seibel, Breckenridge; (Dist. 
5) M. J. Bischoff, St. Cloud, and A. 
S. Stadtherr, Sauk Center; (Dist. 
6) Earl Odmark, Cambridge, and 
A. L. Killmer, Osseo; (Dist. 7) 
Earl Paulson, Brainerd, and Ted 
Wilson, Mora; (Dist. 8) R. C. Ed- 
man, Hibbing, and A. B. Alguire, 
Chisholm; (Dist. 9) L. W. Best, 
Thief River Falls, and Percy John- 
son, Ada. 


FARSIGHTED DESIGN philosophy of W. 
R. Berndsen, chief electrical engineer, 
Wilbur Watson Associates, Cleveland En- 
gineering and Architectural firm, encom- 
passes planning electrical systems for in- 
evitable future growth. 
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> TURNLOK 


STOCK MANAGER of the F. D. Hayes 
Electric Co., Lansing, Mich., is Fred 
Cook. Fred, shown here “’taking an 
order,’ is responsible for keeping the 
company’s men in the field supplied with 
materials, 


NISA 
News 


ae 
Plans for NISA’s first Regional 
f 


Practical-Technical Seminar, under 
the direction of Arthur C. Roe, 
staff engineer, are nearing comple- 
tion, and the first pilot session will 
be held in St. Louis on March 25-27 
at Missouri Electric Works. 

The meeting will spearhead a 
program of a series of five or six 
‘regional meetings at which person- 
nel of electrical apparatus service 
shops will test and learn to use new 
insulation materials. 

Under the plan, the association 
expects to obtain factual, practical 
data on insulating materials as well 


The program calls for participat- 
ing manufacturers to send repre- 
sentatives to the meetings to in- 
struct shop personnel in the proper 
use of their products. A wide range 
of tests will be conducted, including 
the making of mush, form, edge 
wound and one-turn coils of various 
voltage for direct and alternating 
current. 

e 3a _@ e 

The new Prom Motor Hotel, 
Kansas City, Mo., will be the site 
of the spring meeting of Heart of 
America Chapter March 18-19. 
Registration, a reception, dinner, 
a movie, a business meeting, 
speeches and discussion comprise 
the program. 

e e e e 

Shop owners from Wyoming, 
New Mexico, Kansas and Nebraska 
as well as Colorado are expected to 


as wire, shop tools and equipment. 


_ ECM-36B. 
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P&S TURNLOK wiring de- © 
vices are designed to give — 
trouble-free service no matter 
how tough the going gets. 
TURNLOK devices are avail- 
able in 10 and 20 Amperes, 2-, 
8-, and 4-wire types: recep- 
tacles, connectors and caps. 


All P&S TURNLOK devices 
have extra large head binding 
screws and ample wireways 
for quick, easy wiring. Ar- 
mored sections are anchored 
securely. Cap blades. are 
positioned accurately. Con- 
tacts are anchored securely. 
Fastening screws in connec- 
tors are secured in body ... _ 

cannot fall out in wiring. Rat- 
ings are plainly visible. \ 


/ a =. 
For information about PéS 


TURNLOK Line, write Hei. 


PASS & SEYMOUR, INC. 


® SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. 1440.N, Pulaski'Rd., Chicago 51, Ill. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 
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PLUGMOLD 


PLUGMOLD 3000, for standard single-gang 
box devices. Holds, without devices, up to 
10 No. 6 conductors. 


PLUGMOLD 2200 serves as 
multi-outlet system, perimeter 
Holds up to 10 No. 10. 


baseboard, 
raceway. 


PLUGMOLD 2100, for Wiremold devices 
rated at 15A, 125V; 10A, 250V. Without 
devices, holds up to 5 No. 6 conductors. 


QUTLETS _ 


PLUGMOLD 2000 has pre-wired sections for 
short runs, Snapicoil for long runs. Holds 
3 No. 12. 


FOR 


PRODI OBREDIOVE TES 
JIPSSSESSIOSSRESIS 


TELEPOWER is pair of parallel Plugmold 
raceways, one for communications, one for 
power and light. 


LES) __ 


Fe ANN ENN 


AG 


ONE-PIECE raceway by Wiremold comes 
in four sizes for surface wiring of any 
building, new or old. 


MONEY 


WirRewMoLD” 


DEPT. EO-3 ¢ HARTFORD 10, CONN. 


NEW OFFICERS of NISA‘s Southeastern 
Chapter are (I-r): President—Lewis S. 
“Lew'’ Bain, Jack’s Electric Motor Re- 
pair, Inc., Fort Lauderdale, Fla; Vice- 
President—F. E. ‘Jimmy’’ Cook, Electric 
Equipment Co., Augusta, Ga; Secretary- 
Treasurer—Roy E. Shinault, Roy’s Elec- 
tric Motor Service, Richmond, Va. 


attend the Rocky Mountain Chap- 
ter’s spring meeting in Denver 
March 18-19. 

Russell Smith, Hysol Corp. of 
Canada, talked on epoxy encapsula- 
tion with slides of work performed 
at Jenkins Electric, London, Ont. 
at the January 23 meeting of On- 
tario Chapter at Lord Simcoe Hotel, 
Toronto. Arthur C. Roe, NISA en- 
gineer, described the association’s 
plans for technical seminars; and 
Ralph Buscarello, Stewart Warner 
Corp., discussed precision balanc- 
ing. The next meeting will be held 
in London, Ont., April 2. 

e e e e 

Robert Allen, manager, group 
sales, New York Life Insurance Co., 
described NISA’s new major medi- 
cal program at a meeting of the St. 
Louis chapter at Ruggeri’s Restau- 
rant February 10. Norm Frese, Na- 
tional Electric Co., was elected 
president; Al Martin, Zeller Elec- 
tric Co., vice-president; and Harold 


Willmann, Briner Electric Co., 
secretary-treasurer. 
e e e e 


Southwestern Chapter will meet 
on March 10-12 at Baker Hotel, 
Dallas. Chairman of the meeting is 
Connie H. Henry. New members 
of the chapter are: B&B Electric 
Service, New Braunfels, Texas; 
Southwest Electric Motor Service, 
Dallas; and Industrial Electric 
Service Co., Carlsbad, New Mexico. 

e e e e 

Herbert Connor of the Massa- 
chusetts Dept. of Labor & Indus- 
tries’ Div. of Apprentice Training 
described the state’s program at a 
meeting of New England Chapter 
Feb. 11 at Hotel Bradford, Boston. 


AS ec ey ee Se eee 


Speeds Work! 
CUTS COST! 


KATOLIGHT 
Portahle 


KATOLIGHT PORTABLE POWER PLANTS 


give your crews “‘plug-in” electricity any- 


where, whenever it is wanted. Here is a 
handy dependable electric power to operate 
all types of power tools to provide steady, 
bright flood lighting. 


Standard sizes and models for every portable, 
standby or continuous use from 350 watts 
to 125 KW. 
Special Units up to 750 KVA to meet specific 
requirements. 


Yes . . . with instant, dependable electrical 
power on the job, work speeds up . .. costs 
go down. 


WRITE TODAY FOR DETAILS! 


KATOLIGHT corrorarion 


Box 891-53 Mankato, Minnesota 


PORTABLE 
TRENCHER 


POW-R-SPADE GUARANTEES 
PRODUCT & PERFORMANCE! 


@ Stampings has over five year’s experience in 
building trouble-free, productive trenchers. 


@ Stampings has sold more trenchers in their class 
than all other manufacturers combined. There 
is a reason. 


@ Shipment made within {| day after order, and 
completely assembled, ready to work. 


@ Pow-R-Spade digs straight, curves, angles with- 
out preliminary set-up. Trenches 3” wide to 
24” deep—or 4” wide to 18” deep. 


@ Dealers in principal cities. 


For complete information 


TELEPHONE COLLECT 
Rock Island 8-9527 


or write 


STAMPINGS INC., Dept. E, Rock Island, Ill. 
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New members of the chapter in- 


‘clude: A.J.M. Electric Motor Serv- 


ice, Taunton, Mass.; L. & R. Elec- 
tric Motor Repair, Chicopee, Mass.; 
Acme Electric Service & Machine 
Co., Cambridge, Mass.; L. B. 
Anthony Co., Lynn, Mass.; and 
Ralph Dilger, Dow Corning Corp. 
A foremen’s meeting will be held 
in Springfield, Mass. on March 19 
at Sheraton Kimball, jointly spon- 
sored with the Connecticut Chapter. 
e e e e 
A member of the Nassau-Suffolk 
Chapter of the New York Society 
of Certified Public Accountants ad- 
dressed the January 21 meeting of 
New York Chapter at Hotel Shel- 
burne. His topic: knowing the 
costs of the operation of your busi- 
ness. The chapter’s annual ‘Ladies’ 
Night” was held February 20 at the 
Shelburne. 
e e e e 
“To bring to small business some 
of the advantages of large busi- 
ness” is the function of NISA, In- 
ternational President Horace C. 
Blenkhorn told 84 members and 
guests at a meeting of Quaker City 
Chapter January 27 at Beck’s 
Restaurant. 
e e e e 
Central Ohio Chapter met on 
February 10 at Ann-Ton’s Restau- 
rant, Columbus. 


e e e e 
C. A. Sievert, Roy T. Hyvre, 
George Heitshu, Walter Lucke, 


C. B. Kaska, and George W. Claus- 
ing were presented with NISA 50- 
year awards by International Presi- 
dent Horace C. Blenkhorn at the 
January 12 meeting of Chicago 
Chapter at Braemere Hotel. A tour 
of the Allis-Chalmers plant in Mil- 


JOHN S. McDERMOTT, retiring president 
of the International Association of Elec- 
trical Leagues, voiced the theme of that 
Organization’s annual conference when 
he stated that ‘‘Where There’s a Strong 
Association, There Is A Strong Industry.”’ 
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‘Remington 


tool 


K-2 1/4’ Light-Duty Attach- 
Captive Stud Attachment uses ment uses 22 cal. Power Loads. 
22.cal. Power Loads. Use where Handles 80% of your fastening 
extra safety is needed. jobs. 


M-2 1/4’ & 3/8’’ Light-Duty 


The Remington Stud Driver offers these ex- 
clusive features: 


e Four fastening attachments for light, medi- 
um, heavy-duty work, including the special 
Captive Stud Attachment for extra -safe 
fastening. No other single tool can cover 
such a variety of applications. 


a 


e Medium-duty fastening—requiring ¥y,' 
studs—can be done with low-cost 22 caliber 
Power Loads. 


Remington 


Plus choice of 
4 fastening attachments... 


Remington Arms Company, Inc., Bridgeport 2, Conn. 
Please send—without obligation—information on Reming- 
ton Contractor & Industrial Equipment checked below: 


Stud Driver 


Most 
versatile 


powder-actuated 


fastening 


made 


The basic Power Unit... 


Here’s the single basic tool that gives you a new degree of on-the-job fasten- 
ing versatility. Only one basic unit to buy —the Remington Model 455A — 
for all your fastening applications. Just choose the instantly interchange- 
able fastening attachment you need to do the job! 


-4 3/8/’ Medium and Heavye 
Duty Attachment. Uses both 
22 and 32 cal. Power Loads. 
For toughest jobs. 


(*K-3 3/8’ Medium-Duty At- 
tachment drives heavy-duty 
studs with inexpensive 22 cal. 
Power Loads. 


offers greatest single-tool fastening versatility! 


e Positive one or two-hand operation at 
operator’s option . . . no buttons or release 
to hold while fastening. 
e Greater variety of applications made pos- 
sible with instantly interchangeable guards. 
These 4” square, hollow “safety guards” fit 
snugly over work, trap spall and dust. More 
than 40 types are available. 

Send coupon for free booklet about the 
Remington Stud Driver—your best buy in 
powder-actuated fastening tools! 


———FREE POWER TOOL CATALOGS ——— 


ELM-3 


Stud Drivers (© Air Tools (© Chain Saws 
Concrete Vibrators (© Flexible Shaft Machines 


Name. Position. 
: Company. 
Remington Arms Company, Inc., Bridgeport 2, Conn. 
IN CANADA: Remington Arms of Canada Limited, Address 
36 Queen Elizabeth Blvd., Toronto 18, Ont. City et ae eee 2 OTE State 
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@ Designed for use with 1 wide and 


up channels, 4“ and “U’’ shaped 
or “I beam members. 


Can be adapted for a variety of 
applications, including the horizontal 
or vertical holding of electrical boxes 
needed to feed recessed fixtures. 


Also effective for hanging a con- 


Fastens In Any Position— Easily, Quickly, Securely! 


PAINE'S Versatile, New 


Junior Beam Clamp 


Solves the problem of securing con- 
duits, switchboxes, pipe, etc. onto 
“I beams, ceiling channels, web 
joists or any type of building frame- 
work requiring lightweight, flush- 
mounted fastening. Try some! Write 
today, or contact your nearest PAINE 
representative. 


e@ Assures a hidden method of holding 
conduit pipe, cable above false 
ceilings. 


@ Mounts flush against channel, makes 
conduit runs neater, more even, 


stronger. 


Works ideally with any Paine con- 


INSULATION materials 


and practices 
were a between-session topic of conversa- 
tion at the Southeastern Chapter NISA 


Conference in Raleigh, N. C. recently, 
between (]-r): Wm. F. Weirich, Lenni 
Products, Inc., Lenni, Pa., and Jake M 
Wilcox and J. F. Downer, of J. F. Downer 
Elec. Co., Lilesville, N. C. 


waukee will be made with the Wis- 
consin Chapter on March 15, 


tinual row of lighting fixtures in 
many styles. 


duit clamp. 


| e e e e 
| A film on epoxy encapsulation 
was shown to 16 members of the 
Cincinnati Chapter by a represen- 
tative of Allis-Chalmers at a dinner 
meeting February 3 at Cincinnati 
Union Terminal. 

e e e e 
Karl Kauch, of Norma Hoffman 
Ball Bearing Co., discussed design, 
selection and care of ball bearings 
at a dinner meeting of Connecticut 
Chapter at Waverly Inn, Cheshire, 
| Conn., February 4. 
6 | e e e e 
| Thirty attended the January 14 
meeting of King Coal Chapter at 
Klein Armature Works, Centralia, 
| Ill. Ata dinner meeting at Langen- 


ALL-NEW 


feld Hotel, NISA International 
FLECTRIC HEAT President Horace C. Blenkhorn; 
and Executive Vice President 


Joseph M. Harrington reported on 


THERMOSTAT 


for better control of electric heat 


Here's a thermostat that responds faster to both | 
convective and radiant heat. And, it gives more 
convenience in setting room temperature accurate- 

ly. As the large dial is turned, each “click” is a 

change of one degree! You'll like it, too, for its 

easier wiring, faster installation. Write for Bulletin 

3205... it's free. 


f 


PENN CONTROLS, UNC. osie, inion 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


JOBSITE PHOTO of trio grouped along- 
side company truck shows owner, super- 


intendent and foreman of the F. D. 

Hayes Electric Co., Lansing, Mich. Owner 

(middle) is Frank J. Hayes; superinten- 
| dent is Delford Hasty, (left); and fore- 
| man is Roland Lutz, (right). 
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association affairs. 


_ments, 


Dick George, 
P. D. George Co., talked on Class F 
varnish. Mrs. Fred Schlageter ar- 
ranged a fashion show and travel 
film for women guests. 
e e e e 
Leo Kowal, service shop special- 
ist, Metals & Controls Div., Texas 
Instruments, Inc., addressed the 
January 19 meeting of Wisconsin 
Chapter at Moonbi Inn, German- 
town, Wisc. Eighteen attended. 
Mr. Kowal described methods of 
motor protection meeting original 
equipment manufacturers’ require- 
his company’s new service 
and cross-reference data sheets. 


First National House 
Heating Exposition 


More than 3,000 people are ex- 
pected to attend the first National 
Electric House Heating Exposition, 
scheduled for March 21, 22 and 23 
in the Sherman Hotel, Chicago, IIl., 
according to estimates determined 
at a recent meeting of the Planning 
Committee. The Exposition will be 
sponsored by the Electric House 
Heating Equipment Section of the 
National Electrical Manufacturers 
Association. 

A symposium will be conducted in 
connection with the Exposition with 
key spots on the 3-day program 
shared by leading manufacturers, 
power suppliers, electrical distribu- 
tors, electrical contractors, bankers, 
architects, builders and representa- 
tives of UL. 

Subjects will include discussions 
on new insulation techniques, heat 
losses, electric heating promotions, 
distribution of electric heating 
equipment, interpretations of the 
National Electrical Code for elec- 
tric heating installations, unit heat- 
ers vs. central systems, standards, 
sales problems and opportunities, 
rate schedules, sales training pro- 
grams for contractors and distribu- 
tors, electric heating installations 
as viewed by investment bankers 
and mortgage firms, applications of 
electric heating equipment in differ- 
ent parts of the country and in vari- 
ous types of buildings, and a report 
on the future of the industry. 

The Exposition is open only to 
representatives of the trade. Stan- 
ley B. Aronson, head of the Sec- 
tion’s Publicity Committee, is gen- 
eral chairman of the event. He is 
sales manager of Berko Electric 
Mfg. Corp., Queens Village, N. Y. 
C. F. Kreiser, general sales man- 
ager, Edwin L. Wiegand Co., Pitts- 
burgh, Pa., is chairman of the Sec- 
tion. 
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ROYALOK 


Caps and Connectors interlock with a twist of the 
wrist. . . give you rugged, positive, fail-proof 
power connections. 


Unbreakable molded vinyl bodies— can’t crack, chip, 
or break ... hold blades and contacts solidly in 
place. Resistant to acid, oil, and grease. 


Safer, stronger construction — Dead-front caps elim- 
inate nuisance of fiber washers and dangers of 
exposed conductors. Internal barriers separate 
conductors. One-piece connectors have heavy 
brass double-wipe contacts locked in solid vinyl. 


ORDER FROM YOUR WHOLESALER, OR WRITE 
FOR CATALOG 2-58-4. 


A Broad Line of ROYALOK Interlocking* Devices 


2-Wire Polarized 3-Wire Polarized 4-Wire Grounded 


10 Amp — 250V Grounded 20 Amp — 250V 
15 Amp — 125V 10 Amp — 250V 10 Amp — 600V 
Dead-front caps... 
Dead-front caps. . 20 Amp — 250V one-piece 


10 Amp — 600V connectors 
Dead-front caps... 


one-piece connectors 


one-piece 


I 

! 

! 

| 

! 

! connectors 
| 

L 


J 

1 1 

| i} 

20 Amp — 250V 1 15 Amp — 125V | 
I ' 

! 1 

| ' 

| 1 


*Fit all standard interlocking devices 


ROYAL ELECTRIC 
CORPORATION 
PAWTUCKET, RHODE ISLAND 
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QUICK, CLEAN WIRING 
3 Simple Steps! 


1) 


Remove cord 
grip plate by 
loosening plate 
screws (they 
can’t fall out). 


@ 


Insert cord thru 
clamp, strip 
conductors and 
connect to ter- 
minals. 


© 


Replace grip 
plate, tighten 
screws — that’s 
all! 


L. 
thhtllis: 


BLACKHAWK INDUSTRIES SNAP STRAP 
the original : 
SNAPS TIGHTER, 
ea 


a 
WHY it’s better a.. Bar sNaAP 
STRAP has the “hold bump” at the 
open end of the bracket—-really grips 
resists slips like an alligator wrench! 
Ribbed bracket adds to the snap, 
provides rigid contact support of 
the conduit! 


SPEEDS WORK... MORE JOBS, MORE 
PROFITS Faster installations mean 


more profit for installers and their 
suppliers. The SNAP STRAP means 
faster installations . . . eliminates 
time-wasting fumbling, dropping, 
annoyance—all the temper is in the 
SNAP STRAP. Made of heavy gauge 
steel, zinc plated after fabrication. 
Wide range of sizes for rigid and 
thin-wall conduit, 


Ae 
wily 
yoni 


folly 


esi 


Te 
tthe te 


specify B-| when you buy 


BLACKHAWK INDUSTRIES 


DUBUQUE, IOWA 


ne! INSULATION TESTER 


MAXIMUM 
PORTABILITY 


SELF-SHIELDED 
INDICATOR 


(Core Magnet System) 


RANGES: 


100V/20 megohms to 
1000V/2000 megohms. 


FEATURES: 
Nylon gear, smooth silent operation. 
Direct reading in seconds. 

Weighs only 5 lbs., less than 7”. 
Housed in gray aluminum case. 


APPLICATIONS 


e Cables e Transformers 
e@ Wiring e Switches 
e Motors e Capacitors 


e Circuit Breakers, etc. 


carrying case and 
leads optional 


Write for literature 


C. 


YOKOGAWA ELECTRIC WORKS, | 


40 Worth Street ¢ New York 13, N.Y. 


| 


Wiring Conference 
Hears Sales Plans 


National programs currently 
backing sales of residential and 
commercial wiring and outstanding 
local and individual promotions 
were critically reviewed by a top 
level conference of industry leaders 
in wiring sales activity at the an- 
nual National Wiring Conference 
held on February 25-26 at the War- 
wick Hotel in Philadelphia. Regis- 
tration for the record meeting ex- 
ceeded 500. 

Milton I. Allen, vice president in 
charge of sales, Philadelphia Elec- 
tric Co., representing the Edison 
Electric Institute, gave the keynote 
address stressing the importance 
of broad industry cooperation to 
bring the full benefits of modern 
electric living to the public. 

A novel “public hearing’’ found 
Ralph Zenthen, manager, Live Bet- 
ter Electrically Program, EEI, 
Laurance Messick, director, Medal- 
lion Home Program, NEMA, and 
Frances Armin, director, Residen- 
tial Program, National Wiring 
Bureau, as the “witnesses” to a de- 
tailed “interrogation” on the opera- 
tions of the three major residential 
electrical promotion programs. 

The presentation brought out the 
new alignments and relationships 
of the 1960 programs. Live Better 
Electrically, under EEI, carries on 
the major national advertising pro- 
grams. The Medallion Home Pro- 
gram is now administered by 
NEMA which will maintain the na- 
tional headquarters for custodian- 
ship of the Medallion and responsi- 
bility for issuance of authorization 
for its use in local programs. The 
National Wiring Bureau, under 
NEMA, administers the House- 
power Program. However, all three 
programs are operated in close co- 
ordination. 

The new “Keep Pace Electri- 
cally’ program, the commercial 
counterpart of “Live Better Electri- 
cally,” was explained by Andrew 
Corman of the National Wiring 
Bureau. The initial advertising ap- 
peared during National Electrical 
Week, paid for by NECA as one of 
NWB’s sponsors. A following ad- 
vertising program by NWB will 
run 122 times in 19 business and 
commercial publications. In addi- 
tion, promotional materials will be 
available to utilities and electrical 
contractors for local and regional 
use. 

The Housepower Profit Clinic, 
an intensive contractor sales train- 
ing program, was described by 
John T. Catherwood, coordinator 
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of dealer promotion and planning, 
Long Island Lighting Co., Mineola, 
N. Y. The clinics are prepared by 
a professional training agency, the 
Porter Henry Co., for EEI and are 
made available to utility companies 
for local use. The profit clinic ex- 
plores modern management prac- 
tices, business controls, estimating, 
__ pricing, and sales methods. 

F. E. Keith, Keith Electric Co., 
Des Moines, Iowa and chairman of 
the marketing committee of NE'CA, 
explained the Contractor Develop- 
ment Program being conducted by 
the Association. The program deals 
primarily with the management as- 
pects of the electrical contracting 
business. It sets forth the manage- 


SOMETIMES IT COSTS MORE 
TO OPERATE ONE FLUORESCENT & 
THAN TO OPERATE TWO 


When only one fluorescent lamp is 
operating on a lead-lag ballast de- 
signed to handle two lamps, more 
line current can be drawn than if 
both lamps were operating. This is 
due to a shift in power factor. 
Moral: keep all lamps operating — 
you can draw less current and get 
twice the light. 


ment considerations that go into 
policy determinations as to the 
markets to be served and how to 
serve them best. The heart of the 
program is a self-analysis chart to 


construction services and cannot ac- 


a help the contractor follow the yard- ! / X 
a sticks of management and apply ; 
B them to his own operation. Trained *] 5] 50 
___ work-shop directors will meet with J 
4 groups of electric contractors to as- IT COSTS a per KW hour 
> sist them in applying the self-analy- to RUN A FLASHLIGHT 
i sis criteria. 
i The contractor, he said, has long When a lamp is run on a flashlight battery 
By; been the victim of a system that Set ae the power cost is in the vicinity of $77.50 per 
ot tends to minimize his sales effec- : fe KW hour. The power cost to operate lamps 
4 tiveness—the practice of competi- be pot from residential electric supply is only 2.66 
f tive bidding—especially where the Oe a) $ cents per KW hour. 
oy customer is not a skilled buyer of me 

epee 


curately determine that he is get- 
ting performance, as is usually the 


case with smaller jobs. There is a 
' point beyond which competitive bid- 


ding is not an economical method, 
and practically all small work in 
the electrical modernization field 
falls well below that point. Compe- 
tition would be on a selling basis— 
creative selling—in the customer’s 
interest-negotiation instead of for- 
mal bidding. In small work the 
ability to render service, engineer- 
ing service, though on a small scale, 
is more important to the customer 
than a few dollars in price. 
Among the several local promo- 
tional activities presented to the 
conference, J. D. Hampton, super- 
visor of adequate wiring promotion, 
Oklahoma Gas and Electric Co., 
Oklahoma City, Okla., discussed the 
progress of his company from cer- 
tified wiring through the Medallion 
Home. In 1957 they modified their 
earlier program to combine House- 
power with major appliances. They 
found that they could frequently 
sell built’in appliances and associ- 
ated wiring in the same total time 
as had been required for a wiring 
sale alone. They saw the possibil- 
ities of the Medallion Home Pro- 


2 per kw hour : 


YOUR NEW CHAMPION 


LAMP HAS ALREADY 
BEEN LIGHTED 


4; 


LEAS‘ 


<\MES 


\ WS, 


A LITTLE VARIATION IN VOLTAGE 
CAN MEAN A LOT 
IN THE LIFE OF A LAMP 


Incandescent lamps are designed to yield 
maximum lighting economy when used on 
circuits where the voltage is the same as that 
printed on the bulb, When the circuit voltage 
is 5 volts above the bulb rating lamp life can 
be cut in half. A variation of 5 volts below rat- 
ing can double lamp life. 


Every Champion lamp is lighted a minimum 
of 7 times before it is packaged. Checks like 
this are typical of the strict quality control 
maintained at Champion and one of the 
reasons why the Champion Diamond on the 
outside of a lamp means a dependable 
source of light on the inside. 


CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT « YOUR BEST BUY JN LAMPS 
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SS 
IN ELECTRIC HEAT 
THERMOSTATS... 


WHITE- oS 
ISTHELEADER/ = jf 
SP. Seen 7A ad 


Use them with confidence— they’re 
specifically designed for Electric 
Heat by White-Rodgers—world’s 


largest maker. 


Sold under the brand names of more 
than fifty manufacturers of quality 


electric heating equipment. 


THE! 
4, 
Cora 


WHITE-RODGERS CO., ST. LOUIS 6, MISSOURI 


Type 1A61 

World's Type 1A65 
Largest Elegant New 
Seller Companion 


Write for full color folder R 1625 


is all it takes to ANCHOR into BRICK or CON- 
CRETE with DHD® Hammer Drive Anchors. 
They are SAFE, fast and secure. The smallest 


size holds 500 to 700 lbs. 


For use indoors 


or outdoors. Sizes 


FOR CONDUIT 


FOR DUCTS PANEL BOARDS 


Diamond Expansion Bolt Co, 
Garwood, N. J., U.S.A. 


Please send me samples of your DHD Hammer 


Drive Anchors 


Name. 

Concern. 

Street. 

Gi ye es Ss AE eee State: 


available from* 3/16” 
x 7/8” to 1/2” x 3- 
1/2”. Would you like 
to try a few samples, 
free? Just fill in the 
coupon below.” 


JOHN A. WRIGHT Vice President A 
WHERE TO BUY DHD® 


ONLY thru your distri- 
butor, whose stocks of 
all Diamond Anchors 
enable you to get fast 
delivery service. This 
policy plays an impor- 
tant part in your ability 
~ to get contracts done 


= faster and profitably, 


BRANCHES: 
Atlanta - Boston - Chi- 


Angeles - New York 
- Philadelphia - Pitts- 
burgh - San Francisco 
- Seattle - St. Louis 
- Washington, D, C. - 
Montreal - Vancouver 
» Canada. 


TORONTO 8, CANADA 


gram when it was first presented 
and adopted both the Gold Medal- 
lion and Bronze Medallion plans. 

Mr. Hampton showed a series of 
sales aids and local advertising de- 
vices used for Medallion Home pro- 
motion. Builder signs, 22 in. by 30 
in., were located in the front win- 
dows of houses under construction. 
Easel mounted certificates were de- 
signed for easy placement. 

A Sunday newspaper ad ran indi- 
vidual listings of Medallion homes 
with builders sharing the cost. 
After the first few insertions, there 
was a waiting list of builders who 
wanted to be listed. Newspaper 
ads also tied in with special home 
shows. Lighted billboards, 10 ft by 
20 ft, were used in strategic spots 
in new developments where 20 or 
more Medallion homes were under 
construction, 

In 1959, 518 homes received me- 
dallions—45 of these the all-electric 
Gold Medallion. About 1200 Medal- 
lion Homes are expected to be built 
in 1960. Five all-electric apart- 
ment developments with 114 living 
units were sold in 1959, and 210 
more are in the design stage. 

Barry M. Dietrick, vice president 
of Frame Electric Co. electrical con- 
tractors of Pittsburgh, Pa., recited 
some of his company’s experiences 
demonstrating how modernized 
wiring benefits office building own- 
ers. He emphasized that owners 
do not want the details of how their 
systems can be modernized but do 
want the benefits. He pointed out 
that building modernization is 
usually a program starting with 
some one symptom of impending 
trouble and developing from there. 

A long-range complete moderni- 
zation program, he continued, is 
the only deal any thinking build- 
ing owner should accept—one of 
planned steps in chronological or- 
der—what he needs right now—and 
assurance that parts deferred until 
later will build effectively on the 
initial phase to ultimately produce 
a modern wiring system. 

The sixth anual Look magazine 
awards for outstanding residential 
Wiring gave top honors to three 
utilities; Niagara Mohawk Power 
Co., Syracuse, N. Y.; Virginia Elec- 
tric & Power Co., Richmond, Va.; 
Dayton Power & Light Co., Dayton, 
Ohio; the North Central Electrical 
League, Minneapolis, Minn. ; the No- 
land Co., Newport News, Va., elec- 
trical distributors and R. C. Elec- 
tric, Milwaukee, Wis., electrical 
contractors. Tony Muska Electric 
Co., electrical contractors of St. 
Paul, Minn., also received an hon- 
orable mention award. 
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John Frommer Elected 


President of NYECA 


At the anual meeting of the New 
York Electrical Contractors Asso- 
ciation, Inc., John W. Frommer was 
elected president. Other officers 
elected were: J. M. Watters, Jr., 
vice president; Stephen C. Reville, 
treasurer, and Benjamin Bierman, 
secretary. 

EK. A. Kahn was named repre- 
sentative on the Board of Govern- 
ors of the NECA. Committee 
Chairmen are Egbert L. Heine, 
Membership; J. W. Werther, Leg- 
islative; John P. Morrissey, Con- 
stitution and By-Laws; John Doris, 
Trade Jurisdictional. 


NECA Rocky Mountain 
Chapter Officers — 


C. Armstrong of Wazee Electric 
Co., has been elected 1960 president 
of the Rocky Mountain Chapter of 
the National Electrical Contractors 
Assn. 

The new vice president is Er- 
nest C. Graham of Belmont Elec- 
tric Co. Steve Strong of Scott Bros. 
Electric Co. was chosen secretary, 
and Roy Kennedy of Kennedy Elec- 
tric Co., treasurer. Harris Steele 
of Reliable Electric Co. was elected 
representative on the national board 
of governors. Ed Kummer was 
chosen Boulder, Colo., division 


, chairman; Frank Kading, Casper, 


Wyo., division; and W. G. Dale, 
Cheyenne, Wyo., division. 


BILL REYNOLDS is general foreman for 
Fischbach and Moore, Inc., electrical con- 
tractors with L. K. Comstock and Com- 
pany on the installation in the new Chase- 
Manhattan Bank building, New York City. 
The job is a pioneering application of 
feeders in aluminum conduits in all sizes 
from 1-in. up, a total of over 125,000 
ft of conduit. 


Ped ah 


ALL THIS 
AND STEREO, TOO! 


from Stromberg-Carlson, communication specialists 


The choice of a Stromberg- 
Carlson sound reinforcement 
system for the new Memorial 
Auditorium in Utica, New York, 
assures complete coverage of the 
entire building—and much more. 

The system is wired for stereo- 
phonic sound, bringing to audi- 
ences the full, realistic richness 
of sound in three dimensions. 
The system is versatile enough 
to provide any kind of program- 
ming and sound distribution, in- 
cluding tape, records, and broad- 
cast material. Strategic place- 
ment of wide-range speaker 
systems assures precisely the 
right kind of reinforcement for 
any event. A separate paging 
system provides coverage 
throughout the building. 

All these custom features are 
built into a system custom-engi- 
neered of standard Stromberg- 


Carlson components. And this 
flexible, economical arrange- 
ment is available to meet the 
needs of your customers in new 
or existing construction. 

More and more contractors are 
swinging to Stromberg-Carlson 
sound and communications 
equipment because they have 
learned that the assistance and 
service rendered by Stromberg- 
Carlson sound distributors make 
installation easier and require 
fewer contractor man-hours. 

When you bid Stromberg- 
Carlson, you bid competitively— 
with assurance of a good profit 
and an installation that will add 
to your prestige. 

For further details, or the 
name of our local representative, 
write to Special Products Divi- 
sion, 1453-03 North Goodman 
Street, Rochester 3, New York. 


Among the unusual custom features of the 
Stromberg-Carlson sound reinforcement sys- 
tem in the Utica (New York) Memorial Audi- 


torium is stereophonic sound reproduction. 
Electrical contractor: Langdon & Hughes 
Construction Corporation of Utica. 


“There is nothing finer than a Stromberg-Carlson” 


STROMBERG-CARLSON 
a vivision of GENERAL DYNAMICS 
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EXCLUSIVE 


ANOTHER 


MAINTENANCE COSTS 
SAVES TIME 
AND MONEY 
THE ONE AND ONLY 
LOCK-ON CONNECTOR 


CAT. NO. 50 


NOW you can use one LOCK-ON Rubber Cord Connector to replace two 


ULAPPROVED | 
U. S. PAT 2,732,531 
532,559 


CANADA PAT. 
locking devices. The LOCK-ON automatically locks any standard cap, 
eliminates power interruptions. Cap is released only when both buttons 


are pressed. U.L. approved. Specify EAGLE No. 50 on your next order. 
SOLD THRU WHOLESALERS 


EAGLE ELECTRIC MFG. CO., INC. 


LONG ISLAND’ CITY 1, NEW YORK. 
“PERFECTION IS NOT AN ACCIDENT" 


now heating 

many types of 
buildings: 

@ Ranch Homes 

© Split-Level Homes 

. © Two-Story Homes 

e@ Apartment Buildings 

e@ Room Additions 

© Offices _ 

e Institutions 

e Motels 


Hospital Dormitory for Nurses (under construction) 


aS 


‘ Ranch House Room Addition 
Radiant Wall and Baseboard Panels with “‘A Size for Every 
Room”. Available in 6 convenient sizes: 48x6, 30x9, 36x93, 
36x14, 72x9, 36x18. Your choice of: oak, mahogany-wainut, 
beige-tone, pearlized grey finishes. 

APPLICATION ENGINEERING AVAILABLE 

To assist builders, electrical contractors and others in incorpo- 
rating Sun-Tron Electric Heat into their buildings, Sun Tron 
Maintains an application engineering department. Submit de- 
tailed construction specifications, floor plans and elevations for 
estimate and proposal. 


Svtron 


GOR R/O RNA T YOON 


¢ Distinctive Styling 
e Greater Efficiency 
e More Durable Construction 
e Most Convenient Utilization 
© Simplicity of Installation 
e Ultimate in Comfort 
1st Nat'l Electric 
Heating Exposition 
Sherman Hotel 
March 21-23 
Booth #262 & 
#263 


Write For Free Analysis Booklet 


7435 W. WILSON AVE. 
CHICAGO 31, ILLINOIS 


ANDERSON ELECTRIC Superintendent 
Oliver Stump checks coding of local panel 
circuiting with foreman John Anderson 
during wiring of recently completed Logan 
Building in Seattle, Wash. 


New Books 


Electrical and Electronic Drawing, 
by Charles J. Baer; 218 pages, 
$6.00. McGraw-Hill Book Co., 327 
W. 41st., New York 36, N. Y. 

An up-to-date picture of the en- 
tire electrical drawing field, in- 
cluding the latest symbology and 
practice. The book covers the prep- 
aration of pictorial drawings, con- 
nections drawings and diagrams, 
block diagrams, and schematic. 
Standard engineering, production, 
or working drawings are included 
where specific examples of this 
type deserve special mention. 


The Heating Ventilating Air Con- 
ditioning Guide, 1959, 37th edition. 
768 pages of technical data; 461 
pages of catalog data. $12.00. 
American Society of Heating Re- 
frigerating and Air-Conditioning 
Engineers, 62 Worth St., New York 
TSN 

In addition to the categories 
covered in previous editions on 
heating and cooling loads, room 
heating and cooling methods and 
equipment, controls, instruments 
and motors, etc., five new chap- 
ters have been added on the heat 
pump, snow melting, high tem- 
perature water systems, evapora- 
tive air cooling and humidification. 
Valuable for electric heating in- 
stallation are chapters on electric 
heating, heat transmission coeffi- 
cients of building materiais, mois- 
ture in building construction, and 
heating load. New format and large 
page size has made it possible to 
include more useful data. For ex- 
ample, typical calculations accom- 
pany each table of heat-loss factors 
to indicate method used to obtain 
values. 
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Inspection Manual, edited by Ho- 
ratio Bond. 320 pages; $4.00. Na- 
tional Fire Protection Assn., 60 
Batterymarch St., Boston 10, Mass. 

A new guide to check and im- 
prove the safety of property from 
fire, this manual includes inspec- 
tion procedure, what to look for 
in various occupancies, heating 
hazards, inspection of protec- 
tive equipment, what “approvals” 
mean, and how to make plans and 
reports. Electrical section lists re- 
lated codes and standards and dis- 
cusses common faults found in in- 
spection of electrical systems and 
static control. 


Compilation of Standards on Elec- 
trical Insulating Materials; 792 
pages, $8.75. American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. 

This edition contains 108 stand- 
ards of which 46 are new, revised 
or have had their status changed 
since the previous edition in 1957. 
Among topics covered are insulat- 
ing shellac and varnish; magnet 
wire insulation; flexible sheet, tape 
and tubing; plates, sheets, tubes 
and rods; insulating papers; mica 
products; encapsulating and em- 
bedding compounds; electrical 
tests; plastics for electrical insula- 
tion; and rubber tape and elec- 
trical protective equipment. 


Rural Electrification in the United 
States; 48 pages; single copy free, 
additional copies 90 cents. Edison 
Electrical Institute, 750 Third 
Ave., New York 17, N. Y. 

This booklet traces rural elec- 


H. L. MICHENER, asst. manager of engi- 
neering, NEMA, is the author of NEMA‘s 
“Analysis of 1959 Revision of NEC” 
which was distributed to all delegates at- 
tending the Eastern Section IAEI meet- 
ing. L. D. Price (right), manager, Engi- 
neering and Safety Regulations Dept., 
NEMA, attended the meeting as an ob- 
server for NEMA committees. 


VAP-OIL-TITE CONNECTORS 


For Liquid-Tight 
Flexible 
Metallic 
Conduit | 


The ONLY 
completely 
REUSEABLE 
connector 


®@ provide permanent wiring protecting, yet can be re- 
moved for use elsewhere 

@ adjust quickly to conduit size variations 

® grounding bushing assures positive ground 

® flange covers raw ends of conduit 

@ no guess-work, you can see that bushing seats all the 
way for perfect seal 


Exposed parts all non-corrosive metal, Vap-Oil-Tite Con- 
nectors have positive ground . .. tapered threads . . . and 
tremendous gripping power through serrations on split ring. 
Underwriters’ Laboratories, Inc. approved with 200 Ib. pull 
test. Fit both EF and UA conduit. 


SEE YOUR WHOLESALER, or send coupon 


CLIP AND ATTACH TO YOUR LETTERHEAD 


i] 


IDEAL INDUSTRIES, INC. 


1041-C Park Ave., Sycamore, Illinois Send VOT 


data 


Your Name. 


SESSSee eee eee 
Smaeeeeeeeeee 
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B/ipeg eth EES i: Way / 
Ue KEES. aufustabl. OUTLET 


BOX HANGERS 


NO. 9139 


A Universal 
Box Hanger 


More easily installed than a bar hanger. 
Fastens to joist with 3 nails. Bracket is 
heavy pressed steel ten inches long. Three 
inches wide at nailing end. Rigid and 
amply strong. Lower edge is formed into 
tube on which the fixture-stud slides. Stud 
can be positioned exactly. Comes complete 
with fixture-stud and oyver-size notched 
locknut. (Outlet box not furnished.) 
Write for complete information. 


Yes, Kees adjustable outlet box hang- 
ers are easier and quicker, too! There’s no 
need to notch the joist, for “‘‘offset’’ Kees 
hangers may be fastened to higher or 


lower side of joists. Box may be ad- 
justed to any position from close to ten 
inches out from joist. 
Can be used for mounting 
any type of box and fixture 
from any type ceiling using 
any wiring. 


Write P. O. Box 760 for Free Catalog 


F. D. KEES MFG. CO. 


* BEATRICE NEBRASKA 


SPEED INSTALLATION = REDUCE 


INDENTED CRIMP 
FOR GREATER RESISTANCE 


TO PULL-OUT 
VOID FREE 


CONNECTION 


MONEY SAVER 


SAVE UP TO 15% 
WITH SHERMAN 


Write for FREE Sample 


SHERMAN 
UNI-CRIMP 
LUG 


SHERMAN HAND CRIMPING TOOLS 


Portable or bench mounted for fast, easy instal- 
lation of money-saving Sherman terminal lugs. 


| 
| H. B. SHERMAN MANU RING CO., BATTLE CREEK, MICHIGAN | 
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IN CHARGE of electrical work for a 10- 
unit all-electric apartment building is 
Will Lesorgen, foreman for the Skokie 
Valley Electric Co., Skokie, III. 


trification’s progress and how 
years of research, development, 
and promotional efforts by the 
nation’s investor-owned electric 
power companies contributed to it. 
Covered is the coming of electric- 
ity to the farm and the challenge 
presented to the electrical indus- 
try by today’s mechanization. 


Electrical Efficiency in Industrial 
Power Plants, by Edwin S. Lin- 
coln; 235 ‘pages: $9.5020 FS W. 
Dodge Corp., 119 W. 40th St., New 
WORK LSssINGnYe 

A practical engineering guide to 
lower power costs, telling exactly 
how to make surveys of load, 
power factor, voltage, lighting, 
wiring, and electrical protection. 
All necessary instruments are dis- 
cussed in detail, with emphasis on 
their selection, continued use, and 
maintenance. Particular attention 
is paid to methods of lowering 
rates by minimizing peak demands. 


Recommendations for the Dimen- 
sions and Output Ratings of Elec- 
tric Motors, Part 1. $2.40. Amer- 
ican Standards Association, Dept. 
PR 117! 70 BE. 45th St., New York 
Pi Wey. 

A complete discussion of foot- 
mounted ac induction motors with 
shaft heights between 56 and 315 
millimeters, for voltages up to 600 
volts and for frequencies of 50 and 
60 cps, including tables of stand- 
ard dimensions, shaft extensions, 
and output ratings. 


Methods for Inspection of Stand- 
ing Wood Poles in Overhead Lines; 
20 pages; 50¢. Edison Electric In- 
stitute, 750 Third Ave., New York 
PT INEY: 

This booklet presents specifica- 
tion data on all types of wood 
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oles, discussing in detail such 
subjects as causes of pole failure; 
pole inspection crews; tools and 
equipment; records; methods of 
evaluating pole condition; inter- 
pretation of pole brand symbols; 
and scheduling of inspections. An 
appendix gives samples of record 
forms and an example of method 
used for calculating pole strength 
during inspection. 


Fundamentals of Electricity, by 
Kennard C. Graham; 342 pages, 
$4.75. American Technical Society, 
848 E. 58th St., Chicago 37, Ill. 
Beginning with the nature of 
electricity and following with a 
detailed treatment of circuits, cir- 
cuit elements and basic electrical 
machinery, this book provides a 
solid foundation in electrical fun- 
damentals. New material on inter- 
com systems, television trans- 
mitters and camera tubes, radar, 
and devices used in automation 
_ bring the reader up to date in 
' modern applications of electricity. 


Modern Schools Are Heated Elec- 
trically; EEI Publication 59-214, 
20 pages, $1.25. Sales Div., Edison 
Electric Institute, 750 Third Ave., 
New York 17, N. Y. 

Prefaced by a section outlining 
the advantages of electric heat in 
-schools, this report lists 212 
schools in 29 states which have 
installed electric heat. Data in- 
clude number of classrooms and 
,other rooms, connected heating 
load, type of heating equipment, 
degree days, and date of installa- 
tion for each school. 


ENGINEER-ESTIMATOR Jack Adams 
spends most of his day at the .“’board’’ 
and is an important member of the F. D. 
Hayes Electric Company of Lansing, 
Mich. Walls of estimating room where 
Jack carries on his work are covered 
with peg-board material which permits a 
variety of arrangements for shelving 
holding catalogs and reference books. 
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Most 
Efficient | 
Heating! 


1. Silent turbo- 
blade fan 


2. Nichrome 
heating element 


3. Fiberglas 
insulation 


4. Flush-to-wall 
safety grille 


5. Down-draft 
discharge ‘‘Heats 
the Living Zone” 


6. Heavy-duty 
micro-switch 
thermostat 


Master Duty Model NW 


ly Model NW 
—the fastest ‘‘living zone’' heater 


THERMADOR 


ilt-In Electric Heaters 


Millions in use 


Master Duty Fan-type Model NW (shown above) is designed for fiush- 
to-wall installation between standard 16” O. C. studding, without extra 
framing. Quiet, powerful turbo-blade fan directs heated air downward, 
to circulate thru the ““Living Zone’’ of the room. No waste concentration 
of heated air at the ceiling. 

Thermador Model NW has the greatest heat speed of any heater. Fast- 
heating nichrome wire—no heavy castings to pre-heat. Element recessed 
for safety. Residual heat expelled so efficiently, heater is UL approved for 
top wiring. Convenient top switches, neon indicator light, and safety 
thermo-cutout. Manual or thermostat models. Serves as an air-circulator 
in summer. 

Spanish Gold baked enamel finish, or can be painted to match decor. 
2000 to 4500 watts output, 240 volts A.C. From 6824 to 15,354 BTU’s 
per hour. Overall grille size: 21’ high x 1634” wide. Projects 15/16” from 
wall to edge of louver. 


Complete line 


sees : >) Model NB Ge /S sale CH-121 

z; ew Medium- eiling 

if os es ae Ss! —_—= / wattage fan-type 
applications: — a = — =|} fan-type ; 
a izes! = i Baseboard heater, E tts S=_ 

—. ies 30%" to121K"  — GANIRNS 

oo (sues uve erm 3 
Model LR Full- eet — 

length radiant | gs > 


SAN Cates iet- Orlgthator of the Fan-Type Bilt-In Electric Heater 
*K THERMADOR Electrical Manufacturing Co. / 
& i, Division of Norris-Thermador Corporation : 
“Seven Leagues Ahead” 5119 District Blvd., Los Angeles 22, Calif. Dept. 327 | 
Please send me illustrated literature on Thermador Electric Heaters, | 
0 Architect 1 Electrical Contractor O Builder | 
fslWholesalers “EJ? Dealer’ F),Other = ae 
NAME | 
ADDRESS 
CITY. COUNTY STATE I 
ire es ae et 2 
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Photo showing 8 in. bell of 
LIFE SAVER SR. MODEL CI 


Inside view showing 
mechanism of MODEL CI 


FIRE ALARM THERMOSTAT CORP., 


2 OE ee ee ee ee ee ee 2 


INSTALLATION OF FIRE ALARM SYSTEMS 
IN HOMES OR STORES—BOTH NEW AND 
OLD 


manufacture Underwriters’ approved 


fire alarm thermostats, also home fire alarm 
panels and bells. Thermostats may be en- 
cased in ceiling with only small thermo- 
static element, which looks like a button, 
showing below the ceiling. 


THERMOSTATS, PANELS AND BELLS 
AT MOST REASONABLE PRICES 


pw THERMOSTATIC 
ELEMENT 


ACT NOW! 


WRITE FOR LITERATURE AND PRICES 
55 West 23 St., New York 10, N. Y. 


Easy To Install! Holds Securely! Introducing 
PAINES New LIBERTY” CONDUIT CLAMP 


One-piece unit has unique locking 
device. 


e@ Eliminates need for nuts and bolts. 


@ Only standard electrician’s 
screw driver needed. 


pliers, 


No sharp edges or extended pro- 


Designed For Hanging, 
And Fastening Of Rigid 
Or Thin Wall Conduit 


Proven in use—a big improvement 

over other style fastening devices. 

We urge every electrical contractor, 

electrician and maintenance man, 

etc. to try the New Liberty* Clamp 
. prove it to yourself! 


* Pat. applied for and pending, Serial No. 812671 


trusions. Makes flat, smooth fas- 


tener. 


@ Made from 
material. 


rugged, yet pliable, 


e@ Saves the user waste, time and ag- 
gravation. 


THE PAINE COMPANY, 20 Westgate Road, Addison, Illinois 
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MISTER ELECTRICAL CONTRACTOR! + 


@ YOU SHOULD BE IN FASTEST GROWING MULTIPLE MILLION 
DOLLAR PART OF YOUR CONTRACTING BUSINESS. 
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DATES AHEAD 


| 
| 
| 


NISA Chapter Meetings—Southwest- 
ern, Dallas, Texas, March 10-12; 
New York, March 17; New England- 
Connecticut, Springfield, Mass., 
March 19; Midwestern, Sioux City, 
Towa, March 26; New England, Bos- 
ton, Mass., April 14: Great Lakes, 
Detroit, Mich., April 18; North Cen- 


tral, Minneapolis. Minn., April 22: 
King Coal, Kentucky Lake, Ky.. 
April 27: Southwestern, Austin, 


Texas, September 22-24. 


International Association of Electrical 
Inspectors—Chapter Meeting—Mis- 
souri-Kansas, Springfield, Mo., 
March 17-18; Mississippi, King Ed- 
ward Hotel. Jackson, Miss., March 
28-29; Virginia, Mariner Hotel, 
North Virginia Beach, Va., April 
4-5; Ellis Cannady, Carolina Hotel. 
Raleigh, N. C., April 12-13; Alabama, 
Admiral Semmes Hotel, Mobile, Ala., 


April 25-26; Tennessee, Andrew 
Jackson Hotel, Nashville, Tenn., 
May 2-3; Florida, George Washing- 


ton Hotel, West Palm Beach, Fla., 
May 5-7; Joint five chapter meeting 
North Louisiana-East Texas, Baton 
Rouge, George Welman, Texas Gulf 
Coast, Hotel Marshall, Marshall, 
Texas, May 6-7; Georgia-South Car- 
olina joint meeting, DeSoto Hotel. 
Savannah, Ga., May 9-10. 


ist National House Heating Exposition 
Electrical House Heating Equipment 
Section, National Electrical Manu- 
facturers Assn., Sherman Hotel, 
Chicago, Ill., March 21-23. 


Electrical Maintenance Engineers 
Assn. of California—10th Biennial 
Electrical industry show, Shrine Ex- 
position Hall, Los Angeles, Calif., 
March 23-26. 


American Power Conference—Sher- 
man Hotel, Chicago, Ill... March 
29-31. 

Electrical Living Show, Milwaukee 


Home Show—Milwaukee Arena, Mil- 
waukee, Wis., April 2-10. 


Edison Electric Institute—Sales Con- 
ference, Edgewater Beach Hotel, 
Chicago, Ill., April 4-6. 


1960 Electrical Show for 
Cleveland Public Hall, 
Ohio, April 5-7. 


IIluminating Engineering Society—Re- 
gional Conferences: South Central 
and Southeastern, Peabody Hotel. 
Memphis, Tenn., April 22-23; South- 
western, Robert Driscoll Hotel, 
Corpus Christi, Texas, April 25-26; 
Inter-Mountain, Mountain Shadows 
Resort, Scottsdale, Ariz., April 28-29; 
South Pacific Coast, Ambassador 
Hotel, Los Angeles, Calif., May 4-6; 
Pacific Northwest, Benjamin Frank- 
lin Hotel, Seattle. Wash., May 9-10; 
Midwestern, Sheraton-Martin Hotel, 
Sioux City, Iowa, May 12-13; Great 


Industry— 
Cleveland, 


Lakes, Carter Hotel, Cleveland, 
Ohio, May 16-17; Northeastern, 
Wentworth-By-The-Sea, Portsmouth, 
N. H., June 8-9; Canadian, Nova 
Scotian Hotel, Halifax, N. S., June 
13-14. 


Maintenance and Plant Engineering 
Conference—Chase-Park Plaza, St. 
Louis, Mo., April 25-26. 
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Jestern Air Conditioning Show—West- 
ern Air Conditioning, Heating, Ven- 
tilating and Refrigeration Exhibit 
and Conference, Shrine Exposition 
Hall, Los Angeles, Calif., April 27-30. 


“National Association of Electrical Dis- 
-  tributors—Annual convention, Dal- 
las, Texas, May 1-5. 


if 

\ 

: National Industrial Service Assn., Inc. 

_ —Annual convention, Hotel Fon- 

ee tainebleau, Miami Beach, Fla., May 

k 8-11. 

_ National Fire Protection Assn.—An- 

nual meeting, Montreal, Canada, 
May 16-20. 

{ 

| 

r 

i! 

\ 


_ Pacific Coast Electrical Assn.—Annual 
convention, Stardust Hotel, Las 
Vegas, Nev., May 16-18. 


Design Engineering Conference and 
Show—Statler-Hilton and Coliseum, 
New York, N. Y., May 23-26. 


Construction Caribbean—A _ building 
materials show, San Juan, Puerto 
Rico, June 3-9. 


Edison Electric Institute—Annual Con- 
vention, Atlantic City, N. J., June 
6-8. 


New York State Association of Electri- 
cal Contractors & Dealers—6l1st an- 
nual convention, Whiteface Inn, 
Lake Placid, N. Y., July 3-8. 


National Association of Lighting Main- 
tenance Contractors—National con- 
ference, Milwaukee Inn, Milwaukee, 
Wis., August 22-24. 


id Illuminating Engineering Society—Na- 
i tional Technical Conference, Penn- 
fe Sheraton Hotel, Pittsburgh, Pa., 
4 September 11-16. 


Vi International Association of Electrical 
Inspectors — Northwest Section, 
ia Sheraton-Portland Hotel, Portland, 
| Ore., September 12-14; Southwest 
f @ Section, Mapes Hotel, Reno, Nev.. 
Li September 19-21; Eastern Section, 
i September 26-28; Western Section, 
Continental Hotel, Kansas City, Mo., 
oe 
!) 


October 3-5; Canadian Section, To- 

ronto, Ont., Canada, October 8-9; 
P Southern Section, Rice Hotel, Hous- 
= ton, Texas, October 17-19. 


_ Pennsylvania Electric Assn.—53rd an- 
| __-—s nual meeting, Penn-Sheraton, Pitts- 
; burgh, Pa., September 20-22. 


_ International Association of Electrical 
| Leagues—25th annual conference, 
: Hotel President, Kansas City, Mo., 
‘ae ~=©0- October 5-7. 


National Electronics Conference—Ho- 
tel Sherman, Chicago, I1l., October 
10-12. 


_ Florida Association of Electrical Con- 

i tractors—Annual .Convention and 
8th Electrical Trade Show, Deau- 
a ville Hotel, Miami Beach, Fla., Octo- 


ber 12-15. 
f National Electrical Contractors Asso- 
"eS ciation—1960 annual convention, Las 


Vegas Convention Center, Las Vegas. 
Nev., October 23-27. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 14-18. 


4 Electrical & Home Appliance Show— 
Electrical Building, Balboa Park, San 
Diego, Calif, November 25-30. 


ser SOTTO Peg ares " 


... WITH Senttafe— 


BRACKET UNITS! 


Servicing wall or pole-mounted luminaires at ground level 
is the most practical method because it is the safest, fastest 
and most economical. With “Servisafe’ Bracket Units, one 
man can relamp and clean luminaires within minutes in any 
kind of weather. There are no climbing or electrical dangers, 
And no costly auxiliary equipment is required. 

“Servisafe” Bracket Units can be used for new installations 
or quick conversion of existing facilities. Supplied as complete 
packages ready for wiring and erecting, they can be mounted 
on walls, wood poles and other structures to provide year- 
round lighting efficiency with minimum main- 
tenance cost, 


FOR DETAILS AND SPECIFICATIONS, 
WRITE FOR BROCHURE PWB-59. =r 


THE THOMPSON ELECTRIC CO. 


P. O. BOX 873-D, CLEVELAND 22, OHIO 
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ESSENTIAL 
FOR 
ELECTRICAL 
MEN 


COPPER PLATED 
AVAILABLE FOR 
PLUMBER'S USE 


ust. writ 
SOLD ONLY THRU LEADING ELECTRICAL WHOLESALERS 


THIEL TOOL & ENGINEERING CO.,INC. 


1417 N, MARKET $T. LOUIS 6, MO. 


For LOW COST Outdoor Lighting! 
The Oniginal 


MALLEABLE IRON 
METAL-PIPE POLE BASES 


A Rugged Support for Threaded 
Pipe Uprights with Chamber for 
Splicing and Grounding 
. Turn galvanized pipe into threaded hub 
of base. Top off with fixture. Install over 
embedded anchor bolts and conduit stubs. 
Splice and ground through hand-hole. 
Four sizes: 2; 242’, 3”; 4’. Plain or 3- 
pole receptacle cover. Bulletin #25. 


HOPE ELECTRICAL 
PRODUCTS CO. 


27 Long Ave., Hillside, N. J., Elizabeth 4-7837 
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Among the 
Nianuvaciurers 


Headquarters Announcements 


William Brand & Co., Williman- 
tic, Conn., and The Rex Corp., 
West Acton, Mass., have been con- 
solidated into the William Brand- 
Rex Div. of American Enka Corp. 

National Supply Co., Pittsburgh, 
has licensed Pioneer Electric East- 


ern, Ltd., Toronto, Canada, to 
manufacture Spang underfloor 


duct and Headerduct. 

_ Pittsburgh Reflector Co., Irwin, 
Pa—Harold Siler and John S. 
Frizzell, vice presidents. 

Wheatland Electric Products 
Co., Pittsburgh, Pa., and Wheat- 
land Metal Mfg. Co., subsidiary— 
R. C. Bennett, Jr., president; J. L. 
Bauer, manager of conduit sales 
and service; T. E. Hoskins, chief 
product engineer. 

Duro Sales Co., Los Angeles, 
Calif.—Luther D. Shank, director 
of marketing. 

Minneapolis-Honeywell Regula- 
tor Co., Minneapolis, Minn.—Dr. 
Jay Tol Thomas, director of engi- 
neering, Boston Div. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—Paul W. Clark, 
manager of sales; William E. Kor- 
san, assistant manager—lIndus- 
trial Systems Dept. 

Ridge Tool Co., Elyria, Ohio— 
W.C. Parcell, executive vice presi- 
dent. 

S&C Electric Co., Chicago, I1].— 
C. C. Martin, director. 

Litecraft Mfg. Corp., Passaic, 
N. J.—Michael Lechner, director 
of manufacturing, Passaic plant. 

International Rectifier Corp., El 
Segundo, Calif—W. H. Atkinson, 
marketing manager. 

Richardson-Allen Corp., College 
Point, N. Y—Columbus O’Donnell, 
president. 

Western Insulated Wire Co., Los 
Angeles, Calif.—Richard O. Pallin, 
assistant sales manager. 

Wagner Electric Corp., St. Louis, 
Mo.—Harold N. Felton, vice presi- 
dent, marketing, and director; Carl 
E. Widell, assistant vice president, 
marketing; Ralph W. Boeringer, 
vice president, industrial rela- 
tions; Harold S. Garrett, director 
of purchases. 

Graybar Electric Co., Inc., New 
York—Edwin Lex Bacon, general 
advertising and sales promotion 
manager; Raymond C. Babcock, 
advertising manager; Ralph Sack- 
ett, Jr., sales promotion manager. 

Ramco Mfg. and Engineering, 
Portland, Ore.—J. Walter Nelson, 


CONNECTING 
INDUCTION 
MOTORS 


Operation and Practice 


Just Published—Fourth Edition. Pra 
tical manuel helps get better results 
in changing, winding, and connecting 
induction motors to meet any condi-p 
tion of voltage, phase, frequency, or 
speed. Covers everything from tunda-§ 
mentals of how induction motors work 
to work methods, useful diagrams and 
tables, trouble shooting pointers, ete. 
tion contains four added chapters, standardized 
terminal identifications, and other new helps. By 
A. M. Dudley; and S. F. Henderson, Westinghouse 
Electric Corp. 4th Ed., 432 pp., 430 illus., $13.50 


ELEVATORS 


Electric and Etectrohydraulic Elevators, 
Escalators, Moving Sidewalks, and Ramps 


Fourth edi- 


Just Published—Third Edition Gives 
information on the construction, operation, and 
maintenance of vertical transportation equipment. 
Covers various types of machines and their equip- 
ment; design, selection, operation, and care of ele- 
vators; methods of roping; care and inspection of 
cables; care and adjustment of brakes; lo¢ation of 
faults in mechanical and electrical equipment; 
lubrication methods; and other factors vital to 
safe, reliable operation. By Fred A. Annett, Con- 
tributing Editor, Power. 3rd Ed., 384 pp., 290 ilius., 
$11.50 


authoritative 


HOME WIRING MANUAL 


This practical manual tells how to analyze the elec- 
trical requirements of various types of applications 
and plan adequate systems for them. Fully ex- 
plains equipment, appliances, lighting, loads, 
service entrance feeder size, branch circuits, electric 
outlets, and other factors in planning for easy in- 
stallation and effective service. Also covers usage 
of electricity on the farm, including procedures for 
planning systems of outside electrical distribution. 
By A. Carl Bredahi, Formerly Technical Services 
Director, Westinghouse Electric Corp. 221 po.. 97 
illus.. 38 tables, $4.95 


ELECTRICAL ESTIMATING 


Here is the information you need to estimate the 
cost of any electrical construction job quickly and 


accurately. This book helps you prepare final bid 
sheets, determine operating costs, and prepare mark- 
ups in accord with rendered services. It also covers 
lighting and power branch wiring; distribution equip- 
ment; auxiliary, summary, and final bid sheets; 
estimating work of other trades; special projects; 
and residential wiring. Time studies and prepara- 
tion of labor cost units as well as studying plans 
and specifications are examined in detail. By Ray 
Ashley, Consulting Editor, Alectrical Construction 
and Maintenance, 2nd Ed., 363 pp., 208 illus., 
charts. and /tables, $9.50 


10 DAYS FREE EXAMINATION 


=. eee 
| McGraw-Hill Book Co., Dept. EC-3 | 
327 W. 41st St., New York 36, N. Y. | 
| Send me book(s) checked below for 10 days’ exam- | 

ination on approval. In 10 days I will remit for | 
| book(s) I keep, plus few cents for delivery costs, 

and return unwanted book(s) postpaid. (We pay | 
| delivery costs if you remit with this coupon—samie | 
| return privilege. ) 
| O Dudley & Henderson—Connecting Induction | 

Motors, $13.50 | 

| © Annett—Elevators, $11.50 

OC Bredahl—Home Wiring Manual, $4.95 | 
|G Ashley—Electrical Estimating, $9.50 | 
| (PRINT) | 
| REN EM Banas daca sesoie beta Gatr Geb oe SSE Ao Ecw | 
| AVL OT ESS). /avirers tke Sisiclemn. wafolerele Creve tnlsi eter pnei= tae aS | 
CRS rem stanton a are Zone....- State......5.2. | 
| CGWUDANY YG eiicerehatess ia teren)s, satan ol oat iclra, wy nec Share greeted | 
| POSH TOMA! rasan eee Seine CR tee Meee a ete | 
| For price and terms outside U. S. | 
H write McGraw-Hill Int'l N.Y.C. EC-3 | 
ee oe ee ee 
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sales manager, mobile home heat- 

ing division. 

Rawlplug Co., Inc., New Ro- 
chelle, N. Y.—Norman C. Mac- 
donald, sales manager; James E. 
Burke, assistant sales manager. 

Delta-Star Electric Div., H. K. 
Porter Co., Inc., Chicago, Ill.— 
James F. Zboyovsky, manager, 
Thomas Works, Lisbon, Ohio. 

Cornell-Dubilier Electric Corp., 
South Plainfield, N. J—J. Albert 
Bertolacci, treasurer. 

Snap-on Tools Corp., Kenosha, 
Wis.—Irving Johnson, national 
equipment sales manager. 

Smithcraft Corp., Chelsea, Mass. 
—George T. Wood, vice president, 
marketing; Park R. Hoyt, vice 
president, manufacturing. 

Marcus Transformer Co., Rah- 
—_ way, N. J Bernard H. Anderson, 
vice president. 

Guardian Light Co., Oak Park, 
Tll—Walter H. Beigel, national 
sales manager, service station and 
outdoor advertising lighting. 

Edwards Co., Inc., Norwalk, 
Conn.—R. S. Edwards, Jr., sales 
manager. 

National Electric Div., H. K. 
Porter Co., Inc., Pittsburgh, Pa. 
Charles J. Philage, advertising 
manager. 

Halo Lighting Products Inc., 
Chicago, Il1]—Robert S. Fremont, 
president; Frederic G. Gordon, 
secretary-treasurer. 

Pennsylvania Transformer Div., 


McGraw-Edison Co., Canonsburg, : 
Pa.—wWilliam I. May, manager, NEV! i FRE Guards removable 
without tools. 


small power transformer sales. 


John C. Virden Co,, Cleveland, 
Btbo- William C. 'Glessé, 7 sales ALUMINUM 


promotion manager; John J. Gut- VAPORTITE INDUSTRIAL 
wald, chief industrial engineer. 
LIGHTING FIXTURES —_ 


Pendent mounting, die-cast aluminum with lock screw. —<—<$_—<—=* 
Universal Fixture Body, die-cast aluminum—takes pendent, LE — \\ 
ceiling and wall bracket adaptors. iy 

Protective guard, die-cast aluminum. ; 

Stainless Steel Ball Detents—permit attachment and removal 

of guard without aid of tools. 

White Porcelain Enameled Reflector—Standard Dome, Shallow, 

Deep Bowl or 30° Angle. j Reflectors, removable by a 
Nylon shoes—allow reflector to be attached to fixture body by 45° fuen withoutiocletouicone 
45° turn—no tools needed. Den P CIS Gnin 

Reflector Ventilating gaps provide chimney action cooling 9: 
and cleaning. 

Gasketed construction isolates wiring compartment. 
Heat-resistant glass globe, clear or choice of four colors. 

All aluminum components coated with graytone baked 
ULTRANAMEL to protect against chemical fumes, caustic, etc. 


~ 29 7 PY Po 


s 
See 


Specification Bulletin 
No. 1099-60 avail- 


New, Complete Steber line is years ahead in design, engineer- ble on request. 


ing and construction. Steber units have the features you want. 
Their functional design gives you the complete easy adapt- 
ability you need. Steber Fixtures are U/L and CSA approved 
and meet Navy, Corps of Engineers and General Service 

A NEW SECTION of the Illuminating Administration specifications. 


Engineering Society received official sanc- 
tion when Regional Vice President James 
E. Barnes (at mike) presented charter and Lighting Untls STEBER iE Euery Need 
gavel of office to the Diablo Section’s Tos ee 


Bist, chairman, | Grant Radford, at. STEBER, DEPT. 98-C, BROADVIEW, ILLINOIS 


November dinner meeting held in Oak- 
land, Calif. Steber of California, 242 S. Anderson St., Los Angeles 33, Cal. 


a 
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lf it doesn’t have it here — 
Q it doesn't have it 


Maxy morors look practically alike on the outside, 

but it’s what is inside that counts. There is no motor with 
better windings or more ample bearings — few motors 
compare favorably. Yet, the Brook Motor costs less, 

because of volume production, modern techniques, distribution 
in 76 countries and a realistic pricing policy. Brook Motors 
have established excellent performance records for over 

56 years in every industry using a.c. motors. 

From 1 to 600 H.P. Send for literature. 


worlds most respected motor 


BROOK MOTOR CORPORATION 


3302-04 W. Peterson Ave., Chicago 45, Illinois 


Factory Representatives, Warehouses, Dealers in Principal Cities. 
In Canada: Brook Electric Motors of Canada, Ltd. 
250 University Ave., Toronto, Canada 


NO POWER NEEDED for these Sound Poweréd 
TELEPHONES 


They operate in any emergency 
over a distance of many miles. 
Can be moved with the job as it 
progresses or serve permanently. 
Indoor and outdoor models. 
Ta. Selective ringing, 

¥ common talking. 


SINCE 1904 


ELECTRIC 


HOSE-McCANN TELEPHONE CO., INC. 


25TH ST. & 3RD AVENUE. BROOKLYN 32, N.Y, 


SELLING OPPORTUNITY AVAILABLE 


WIRE and CABLE WHEN YOU NEED IT 


From Chicago you can get immediate delivery on ees, 
all types of Electric Cable. Order today. We ship 
same day. 
Send for our latest stock sheet 
UNIVERSAL WIRE & CABLE COMPANY 


copper wire and cable, to industrials. Estab 
lished contacts essential. Excellent compen- 
sation plan. Full particulars. RW-3818, 
Electrical Construction & Maintenance. Class. 
Adv. Div., P.O. Box 12, New York 86, N. Y. 


EAstoate 7-4777 
2919 N. Paulina St. Chicago 13, Ill. 
Branches: Los Angeles—Houston—Denver 


POSITION WANTED 


NEW ADVERTISEMENTS 


received by March 23rd will appear in the 
April issue subject to limitations of space 
available, 


Classified Advertising Division 
Electrical Construction & Maintenance 


Electrical Engineer, 32, B.S. in E.E., P.E. 
9 years experience in design of heavy indus- 
trial electrical installations, indoor and out- 
door distribution and motor control. Desires 
employment with industry, consulting, or 
contracting firm on foreign assignments. 


P.0.B 12 P PW-3391, Electrical Construction & Mainte- 
es New York'35,, Nui: nance, 520 N. Michigan Ave., Chicago 11, Ill. 
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AT A RECENT CONFERENCE of NISA 
chapter officers in St. Louis, these West 
Coast shop owners met their national 
president, Horace C. Blenkhorn (right), 
of Blenkhorn & Sawle, Ltd., St. Cath- 
arines, Ont., Canada. From left: Frank 
Search, Frank’s Electric Motor Service, 
Long Beach, Calif., Victor J. Hunt, 
Walker Electric Works, Portland, Ore.; 
and Harold Patchett, Industrial Electric 
Co., Everett, Wash. 


General Electric Co., Schenec- 
tady, N. Y.—Philip R. Milroy, 
manager of engineering, Outdoor 
Lighting Dept., Hendersonville, 
N. C.; David C. Miller, manager, 
original equipment sales, Minia- 
ture Lamp Dept., Cleveland, Ohio. 


Regional Appointments 
NEW ENGLAND 


Century 
Moe, sales 
Div. 


MIDDLE ATLANTIC 


Wheatland Electric Products 
Co.: J. J. Dougherty, Jr., eastern 
sales manager. 

Silvray Lighting, Inc.: James M. 
Arthur, regional sales manager, 
Northeastern Region. 

Lightolier Inc.: Gerald Port- 
noy, representative in southeast- 
ern Maryland, Washington, and 
parts of Pennsylvania. 

BullDog Electric Products Div., 
I-T-E Circuit Breaker Co.: M. L. 
Martin, manager, Philadelphia dis- 
EEICE. 


SOUTH ATLANTIC 


Century Electric Co.: James S. 
Smith, sales manager, Southeast 
Div. 

General Electric Co.: Henry J. 
Chanon, manager, Carolinas Sales 
District, Large Lamp Dept. 

Wolverine Tube, Div. of Calu- 
met & Hecla, Inc.: George K. Om- 
mundsen, sales representative cov- 
ering Virginia, Maryland, and 
eastern West Virginia. 

I-T-E Circuit Breaker Co.: Sam- 
uel H. Wilson, manager, new dis- 
trict sales office in Tampa, Fla. 


Electric Co.: Gunar 
manager, Northeast 
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regional sales manager, southern 

territory. 

_ Wakefield Co.: Richard Mar- 

shall, representative in Charlotte, 

N. C.; Walter Jerkins, representa- 

tive in Jacksonville, Fla. 

_ Tork Time Controls, Inc.: Verlyn 
H. Branham & Son, Atlanta, Ga., 

southern representative. 

Columbia Cable and Electric 

Corp.: Jim Hash & Co., Knoxville, 


-Tenn., representatives in Ten- 
_ nessee. 

EAST CENTRAL 
' Century Electric Co.: James H. 


Bolton, sales manager, North Cen- 

tral Div. 

_ Lightolier Inc.: Richard Brayer, 
representative in Indiana. 

_ Edwards Co., Inc.: A. B. Thomas, 

central regional manager. 

_ Wolverine Tube, Div. of Calu- 
met & Hecla, Inc.: John H. Roehm, 

sales representative in southeas- 

tern Ohio and West Virginia. 

Virden Lighting: Richard J. 
_ Fintze, representative in Mich- 

igan. 

Duray Fluorescent Mfg. Co.: 
Joseph Olinger & Associates, rep- 
resentatives in Kentucky, Indiana 
and Illinois. 

: Wakefield Co.: Dynamic Indus- 
_ trial Sales Co., representatives in 
Detroit, Mich. 

: Corning Glass Works: George B. 
_ Weinhold, representative in Ohio, 
_ Kentucky, and parts of Pennsyl- 
vania and West Virginia. 


WEST CENTRAL 


Century Electric Co.: Fred Pow- 
ers, sales manager, Southwest 
Diy.; William D. Helm, sales man- 
ager, Midwest Div.; George Hen- 
_ derson, general sales manager, 
_ Western Div. 

_ Wakefield Co.: Ronald H. Mason, 
_ representative in Milwaukee, Wis.; 
- Don Congdon, representative in 
_ Denver, Colo.; James Clarke, rep- 
resentative in Columbus, Ohio. 

_ Duro Sales Co.: I. W. Strong, 

Rocky Mountain representative. 

Virden Lighting: John C. Dan- 
nemiller, representative in Kansas 
_ and western Missouri area. 

__ WEST ; 
Duro Sales Co.: Edward O. Tay- 

lor, regional director of sales for 
BP a cific Southwest; Chuck Smith, 
i representative in southern Cali- 
fornia. 

Lightolier Inc.: Daniel Spindler, 
representative in Los Angeles. 

Prescolite Mfg. Corp.: Al 
Thompson, San Francisco Bay 
area sales manager. 
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Jat Lune Cylinder 


eliminates sn 


in 2 and %4° conduit! 


The new Jet Line Cylinder makes short 
work of wiring %2” and 34” conduit... 
saves up to 70% of wire-pulling costs .. . 
can pay for itself on one or two jobs! 


Now you can lay a line through one... 
ten... even fifty conduits in minutes, re- 
gardless of lengths, bends, or loose obs- 
tructions! Place a line package in the con- 
duit; secure the free end of the line. Butt 
the Cylinder seal-off assembly to the end 
of the conduit and activate the valve... 
pressure, from the expansion of a harmless 
gas, travels the lightweight line package 
through the conduit in a split second! The 


*Pat. Pending 
on Entire Method 
and Apparatus 


aking 


strong nylon line, laid by the package, is 
used to draw polyethylene rope, then wire, 
through the conduit in minutes! 


The Jet Line Cylinder is safe, no inflam- 
mable substances or explosives are used, 
and nylon line and polyethylene rope are 
non-conductors, 


Kit contains: Cylinder, valve, pressure 
regulator, valve operating mechanism, and 
full pressure attachment with variable 
head. Cylinder refillable; spare cylinders 
available. Order a Jet Line Cylinder Kit 
now ... forget fish tape forever! 


OWN THE COMPLETE JET LINE SYSTEM * 


Jet Line Cylinder for /2"" and %" Cond 


at 


615 F 


443i 


- MARCH, 1960 


uit ° Jet Line Gun for Conduit 1” or larger 


Be prepared for all conduit wiring jobs, carry the 
complete Jet Line System . 
SAFE, QUICK, SURE, the Jet Line System, in- 
vented by experienced electricians, has been thor- 
oughly job tested. Compare its speed and simplicity 
with long hours spent in snaking .. . count the time 
you save in dollars! 


. . Cylinder and Gun. 


For complete information and prices. 
write your distributor or 


Line Gun Company 


UGATE AVENUE, CHARLOTTE 5, N. C. 
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¢ These manufacturers advertised 
their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 


For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE ... the 13th issue of 
ELECTRICAL CONSTRUCTION 
MAINTENANCE, 
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_ Save Mounting Space 
_and Installation Time 


i 


I 
; 
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with this... 


RUTLAND) 
USH BUTTON 


[D). .. design leadership 


A Complete LINE OF OIL-TIGHT CONTROL UNITS 
essen 


9 VELBEPRARAD MEL 


Standard Button 


Key- 
operated * 
Selector 

Switch 


Selector Switch 
Padlock 
Attachment 


Selector-Push 
Button 


Mushroom Button 


Stop Button 
Lockout 


Selector Switch 
with Gloved 
Hand Operator 


Neoprene 
Cap 


Selector Switch 


Start Button 
Lockout 


Maintained Contact 


Attachment 


Wobble Stick 
Operator 


Extended Guard 


Button 


Coin-operated 
Selector Switch 


Push-to-Test 
Pilot Light 


Pilot Light 


4-Position 
Joystick Operator 


SQUARE 


Wide Range of 
Contact Blocks 


D 


Enclosures and 
Assembled Stations 


t Push button and pilot 
light combined in one 
compact, oil-tight device 


t Full heavy-duty con- 
tact rating 


t Pressure connections 
eliminate internal wires 


t Clearly marked ter- 
minals for easy wiring 


t Button guard avail- 
able to prevent accidental 
operation 


t Full range of voltage 
ratings 


t Choice of 6 colorcaps 


t Same single-hole 
mounting as other oil-tight 
units 


Walle for Bulletin 9001-T 
Address Square D Company, 
4041 North Richards Street, 
Milwaukee 12, Wisconsin 


COMPANY 


wherever electricity is distributed and controlled 


ddds. greater value to 
CROUSE /HINDS — 
EV Series explosion-proof 
lighting\ fixtures 


Now, \at ho extra cost to you, this new 
Crouse-Hinds Prismatic Globe reduces 
ie ae troublesome glare while increasing 
' oe “seeing” brightness. Provides more 
efficient\ working light, by softening and 


@ Reduces glare | distributing the light evenly — without 


[yee reducing the amount of usable light. 


| e e e ra! By eliminating “hot spots”, the 
@ Gives uniform br ightness Crouse-Hinds Prismatic Globe reduces 
eye-fatigue . . . especially important 
ee ee in areas where reduced worker efficiency is 
@ Eliminates normal hot itself a potential hazard. Prisms are 
9 e nae PAR 
spot below fixture inside the globe to keep the exterior 


dust-free. Prismatic Globes are 

furnished with 100, 150, 200/300 and 
300/500-watt sizes of Crouse-Hinds 

EV Series explosion-proof lighting fixtures. 


Crouse-Hinds Series EV Explosion-Proof Lighting 
Fixtures are easy to install and relamp, provide 
high lighting efficiency in areas classified as Class 1 
hazardous by National Electrical Code. Available 


in choice of mountings, with a variety of reflectors CRroUSE- RINM DS 


for incandescent and mercury-vapor lamps. \ i NEW rorK 
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